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B.F. Goodyieh 


Wafer-thin rubber sandwich 
solves icing problem 


T his jet engine has only a part- 
time job. It provides extra power 
when the Convair B-36 takes off, in 
gaining desired altitude, and for that 
extra burst of speed needed over target 
areas. The test of the time, it has to be 
covered to keep the air from going inside, 
That's the reason for the shutter-like 
"doors "you see. Doors that w«jj open 
when the extra power is needed. And 
ice forming in flight could seal the 
doors tight. Heat had to be provided, 
yet the shutters had to be almost wafer- 
thin. The manufacturer of the doors 
thought he could do it by making the 
shutters like a sandwich— if the sand- 


wich fillet could be made thin enough 
and still provide the amount of heat 
needed to keep off ice. 

The experience of B. F. Goodrich 
with hundreds of airplane icing prob- 
lems came in handy on this one. It took 
some precise engineering to solve the 
tough problem of thinness, but it was 
done, 'ibe heater that turned the ttick 
is only y>n of an inch thick! The core 
of resistance wires is imbedded by a 
unique BFG method into a layer of 
Fibetglas impregnated with rubber-like 
material. It provides all the anti-icing 
heat needed to keep the doors ice-free 
at all times! 


B. F. Goodrich offers the aviation 
industry a background of almost 25 
years' experience in anti-icing problems, 
working with both heat and pneumatic 
De-Icers. Ocher BFG products for avia- 
tion include: tires, wheels and brakes; 
Plastilock adhesives, Pressure Sealing 
Zippers; fuel cells, Rivnuis, accessories. 
The B. F. Goodrich Company, Aero- 
nautical Divition, Akron, Ohio. 

B.E Goodrich 
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AIRCRAFT 

^ONTROIS 

There's almost no 
"constructfonal 
stretch" In 
Koebling Aircord 










TO HIT TARGET 
from unstable decks of shio 




A rolling, pitching ship - . . under alliick from speedy, diving 
aircraft,.. counts on its anti-aiicraft guns for protection... 
tlicse guns must he able to stay on the target regardless of 
sea conditions. That’s why flic Kord Instrument Company 
was called on to design and build a contiol system that tr.ieks 
and holds the target range svith deadly accuracy. 


Tlii.s is h'pica! of tlie problems that Ford has solved since 
1915. For from the vast engineering and production facilities 
of the Ford Instrument Company, come the mechanical, 
hydraulic, electro-mechanical, magnetic and eleetronicinslni- 
nienls that bring us our "tomorrows” today. Control prob- 
lems of both Industry and tlie Military are Ford speciallie.s. 
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FORD INSTRUMENT COMPANY 

DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, long Island City 1, N. Y. 


NEWS DIGEST 


Domestic 

Boeing's XB-52 Stratofortress re- 
cently imden'cnt engine calibration 
tests at Kdwatds Ah'B flight test center 
after completion of its first Cross- 
countiy flight. Tire cight-jet bomber 
now fias returned to Larson AFB, 
Moses Lake, Wash, 

Civil Aeronautics Administration re- 
ports that during the last fiscal year 
airport traffic control towers under CAB 
operation handled 16,673,562 landings 
and takeoffs, an increase of 2% over 
preceding year. Civil aviation other than 
airlines accounted for most of activity, 
with a total of 9,122,481 operations. 
•Mrlinc traffic increased 10% to 4.711.- 
034. Operations and military traffic 
increased 11% to 2,840.047. Opera- 
tions were highly concentrated: 63 air- 
ports had more than 100,000 operations 
each; 26 had totals of more than 150,- 
000. and 11 had more than 200,000. 
Cleveland tower was busiest with 327,- 
943 operations. 

I'lasterH Air Lines reports it lost an 
estimated Si million revenue during 
one-wcek walkout, which began Dec. 1 
of 165 flight engineers (AFL) on Model 
749 and 1049 Constellations. Normal 
operations were restored Dec. 6. 

Justin A. Fitz, director of advertising 
and infoniiation for the Sperrs' Gyro- 
scope Co., died Dee. 9, apparently of a 
licart attack. Me recently concluded his 
thirty-fifth year of scrsice with S|)erry, 
where, in addition to writing instruction 
books, publicity and advertising, he was 
editor of the house publication, Sperry- 

Pteliininary indications arc that the 
fata! crash near Staten Island, N. Y., air- 
port on Dec. 9 of the Britisli-built 
executive-type twin-engine de Havilland 
Dove which resulted in death of the 
pilot, Robert h'ranks. and co-pilot, 
Thomas F. Martin, was caused bv a 
stall at low altitude. No malfunctioning 
of the aircraft was indicated, it was said. 
Tlie cmft belonged to Pacific Airmotive 
Corp. and was being demon.stratcd for 
Martin, chief pilot for ,\vco Nf.imifac- 
tiiring Co., Newark. Tsvo passengers 
both accredited pilots, escaped with in- 

Strategic Air Command lias received 
the 1951 Daedalian Trophy for flying 
safety. Trophy is awardM annually to 
the AF comniand which achieves tlic 
lowest adjusted aircraft accident rate 
during the yair. 



Lycoming-Spencer division, Avco 
Manufacturing Corp, has announced a 
5-year licensing agreement with Piaggio 
Si Cic„ Genoa, Italy, for manufacture 
of tsvo Lycoming engines, the GO- 
435-C2 and the 0-435-A. 

T he Daniel and Florence Guggen- 
heim Foundation is now accepting ap- 
plications for 1953 jet propulsion fel- 
lowships for graduate study in rocket 
and jet propulsion engineering. Grants 
will amount to S18.000 each at the 
Guggenheim Jet Propulsion Centers at 
Princeton University and California In- 
stitute of Technology. 

Lockhced Aircraft Corp. has an- 
nounced completion uf master plan foe 
jet flight center, to cost an estimated 
520 million during next year and a 
half, .at Palmdale, Gilif. Construction 
bids will be received until Dec. 22. 

Dr. .Antonio Ferri, professor of Aero- 
dynamics at Polvtecliiiic Institute of 
Brooklyn, has left for Italy to direct 
the Italian supersonic aircraft research 
phase of the North Atlantic Treaty 
Organization’s aerodynamics program. 

Douglas .Aircraft Co. has granted pav 
increases to 30.000 of its employes at 
Santa Monica and El Segundo, Calif., 
and Tulsa, Okla. Inehided is a general 
6% increase for salaried employes, and 
3-cent-an-hour increases for liourh' ptid 

Locklicod Aircraft Service. Inc., has 
been awarded contracts worth about S2 
million for conversion of 22 Constella- 
tion and DC-6 first-class transports into 


liigh-dcnsitv aircoach. scheduled to be 
completed bv June 30, 1955, at Lock- 
heed bases at N. Y. International Air- 
port and Burbank. Calif. 

San Diego division of Comair last 
week delivered to USAF the last of 
mote than 130 B-36 bombers that have 
been modernized there for the Strategic 
Air Command. Production of B-36 
components will continue at San Diego 
but any further B-36 modification pro- 
grams will be shifted to Convair’s Ft. 
Worth plant. 

Northeast Airlines' maintenance 
crews struck Dec. 5. seriously curtailing 
tlie Cartier's Convair-Liner services. Su- 
pers’isory personnel took Over and NEA 
was able to get some DC-3 services func- 
tioning, but an estimated 800 of the 
airline's daily 1,200 passengers had to 
seek other transportation. 


Financial 

Lockheed Aircraft Corp. reported net 
caniiiigs for nine months ending Sept. 
30 of S4.944.000 after taxes. A fourth 
dividend for the year of 50 cents a 
sliarc was paid Dec. 12 to stockholders 
of record Nov. 21. An additional 10% 
stock dividend is to be distributed as 
soon as possible on tlie basis of shares 
issued and outstanding on Dec. 23, 
BackiM of SI, 933,963,000 was report- 
ed. Two subsidiaries. Lockheed Air- 
craft Service, Inc., .ind Lockheed Air 
I'ermiiial. Inc., showed net earnings 
for the same period of S345,732 and 
5181,426 rcspectis’ely. 

Continental Air Lines has declared a 
dividend of 12J cents a share on its 
common stock, payable Dec, 29 to 
stockholders of record Dec. 15. 

G. M. Giannini & Co.. Inc., has de- 
clared a diridciid of S12 a share on the 
firm’s 6% cumulative convertible pre- 
ferred stock, payable Dec. 31. 

Ixjat, Inc., will pav a dividend of 10 
cents a sliare Dec, 27 to stockliolders 
of record Dec. 20, 


International 

International Civil Aviation Organi- 
zation will hold in Brazil the ninth ses- 
sion of the org.inization's legal commit- 
tee which will study and revise tlie text 
of a draft convention prepared in Paris 
in January to replace the U'arsaw con- 
vention gmerning liability of air car- 
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An R-430 type ROTORETTE* Electric Rotary 

to the cockpit of Republic’s F-84. 
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G-E “PROTECTION RESEARCH" 
REDUCES ARC-FAULT HAZARDS IN AIRCRAFT 



£ach week, G-E engineers at Schenectady, N. Y., are 
furthering their "protection research” on aircraft gener- 
ator systems. And a single glance at the above photograph 
will tell'you why. 

One serious arc-fault like that iftoum above, in just one 
of your aircraft, could cost more than protective devices 
for an entire That's why today G-E protective panels 
and associated components are being designed to give 
generator systems maximum protection. 

Your planes can now be safeguarded against excessive 
overvoltage . . . ground faults . . . undervoltage . : 1 re- 
verse current. And these protective features, in turn, mean 
greater flight safety for passengers and crew. 

Why not look into G-E protective-engineering facilities 
for your new aircraft generator systems? In addition to 
the a-c and d-c panels and components now being pro- 
duced, complete design and production facilities are avail- 
able. Contact your nearest G-E Aviation Specialist. Or, 
write Section 210-48, General Electric Company, Sche- 
nectady 5, N. y. 






GENERAL® ELECTRIC 


WHO'S WHERE 


III th<‘ Front Office 

CHiiCtm Dd\i(]son, Jr., has been named 
piesidenl ui Resort .\ir1incs and will also 
continue as chairman of the canicr's board. 
Harold t- Crahain has been designated 
e.scculive vice president and a director. Gra- 
ham formerly was with Pan .\merican World 
.\ir\s*ars 14 years. 

Kdgar Schmned has been appointed vice 
president tnginecrini for Northrop .\itcraft, 
Ine., Hawthorne, Calif., where he will be 
responsible for F-89 Scorpion and guided 
missiles progrom.s. He previously was teeb- 
nicnl assisrant to John K. Northrni>. who 
resigned recently because of ill bcaltli. 

1.. B. Littrcll has been named vice presi* 
dent in charge of Pacific .^i^motivc Corp.'s 
Chino and Burbank Fngine divisions. H. Y. 
Finley has been nanted a P.\C s'ice presi- 
dent. He liad been Burbank Aircraft di- 
vision manager since 19rl. .\nothcr new 
P,\C vice president is .\rthnr Williams, 
manager of the Linden. N. J.. dh'ision since 
19s I , who has been placed in charge of the 
Pastern region, 

V. Kropff. formerlv assistant to the 
president of Mid-Continent .Airlines prior 
to its merger with Braniff, has been named 
assistant to the execiilbe vice president, 
Braniff International .\irwass, svith head* 
quarlers in Dalla.'. Tex. 

C. T. Leeds. fr„ formerly chief of the 
Researth and Development disision. Los 
•Angeles. U. S. .Army, has joined Coleman 
Engineering Co., Los Angeles, as assistant 
to the president. 

Change.^ 

Parker W- MacCarthv lias been named 
manager of tlic jet engine section, Electric 
-Appliance Engineering department, at West- 
ingiiQiisc Elcelric .Appliance dhUion. Co- 
lumbus, Ohio. 

R. .A. Hamilton has joined Fattand Op- 
tical Co.. Inc., N. y„ as consulting engi- 
neer in the Optical Tooling division. 

C. W. Heppcnstall has been appointed 
manager of Forging operations at US.AF's 
bcasw press plant For ahimimim forgings at 
Newark. Ohio, to be rmcratod by Kaiser 
AInmimmi &- Cliemical Corp. 

John Calvin has been designated hs- 
dranlie sales engineer for Pacific division, 
Bendix .\iiation Cqcp., North Hollywood, 
Calif, and Charles E, Ruckstuhl hru been 
named electronics sales engineer, 

.A. I.. Hall has been appointed chief 
project coordinator of master scheduling on 
the Lockheed C-1 JO.A hirlioprop cargo 
plane being produced at .Marietta, Ca., 
division. 

Edmund B. Parke has joined .Air Asso- 
ciates, 'letcrboro, N. J„ as factors* manager 
of the .Aircraft Products division. 

Iwonard .A. Paris has joined Trans World 
Airlines’ system public relations staff as 
production manager. 

L. James Kadin has been named subcon* 
tract manager at Engineering Sr Research 
Corp., Riicrdale. Md., Richard B. Towsley 
has been designated project engineer. 


INDUSTRY OBSERVER 

► Gcncr.il Electric is gaining industry acceptance of its new X24A turbojet 
project. ITie engine’s rolativelv moderate power and excellent sveight- 
power ratio fits into current military planning aimed at using multi-jets 
in place of cxtremclv liigh-powctecl single engines, 'nic multi-jet phi- 
losophv was pioneered bv the Navy and currently lias become popular 
in US.AF, 

► Hocing's new* jet tanker, flic KB-47 Stratojet. will lie a modified 
B-47B jet bomber equipped witli a conversion kit for quick transforma- 
tion to aerial rcfiicliDg operations, Two tspe kits ate planned; one using 
the h'iying Boom refueling iiiotliod for bombers and the other using the 
probe and drogue method for fighters. 

► Plans for the four-jet B-47C hai e been shifted to use PiSrV'A [57 turbo- 
jets instead of the .Allison 171 originaliy scheduled. 

► Watcli for Cessna Aircraft’s higlily successful exiietiments with bound- 
ary layer control in a Cessna 170 to be incoqiotaled in a new helicopter 
rotor svstcin. Application of boimdan* layer control is expected to be a 
major step in solving the problem of stall on rotor blades during their 
retreating cycle. Piasccki llelicopter Corp. also is working on ap]ilicalion 
of boundary layer control to liclicoptcr lotors- 

► Beech Aircraft is pushing hard to renew commercial production on its 
Tw in-Bon.inza Model 50 and mav announce the ai*aiiability of this plane 
for commercial sales next month. Military orders liavc kept the '(* win- 
Bonanza off tlie commercial market since the sale of the first few pre- 
production models. 

► Cessna .Aircraft’s engineers arc ])lcascd with tlio pcrfotmancc of the 
Boeing 502-8 turbine in the XL-19B liglitplane. .About 20 liours of turbo- 
prop fliglit time had been logged before hcaw fog recently sns])cndcd for 
a week fliglit ojicrations in AA'icliita, Kan. Next Ccssn.t gas turbine trial 
will involve a Continental-built Frcncli Tiuboincca Artoustc powering 
anotlier L-19 airframe (L-19C). TTie Artoustc is expected to jirovide about 
70 additional horse]iower over the 210 hp. of tlie Boeing turbine, Cessna 
lias an Artoustc turbine but is awaiting completion of a propellor gear 
box being built for it bv Continental. 

► USAF flatlv denies current industn- tumors that Fairchild F.ngiiie ft 
-Airplane Co. of Hagerstown. Md., will bo designated a second source to 
Iniild tlic Chase C-125 under license. Undersecretary Roswell Gilpatric 
said USAF had no plans for such an arrangement under consideration. 
Chase is controlled by the Kaiser-Frazer Corp., now building the Fair- 
cliild C-119 under license at Willow Run, lAJich. 

► Recent postwar developments in external fuel tanks for military aircraft 
cither at wingli|is or shmg under wings arc cx[iectcd to have future appli- 
cations in the cxeaitivc aircraft field. External fuel tanks pay a doubled 
dii'idcnd: first, in safety by mounting all fuel away from the cockpit; 
second, in imprmed design efficiency. New wing tanks arc so clean aero- 
dvnamicallv tliat their drag can be offset bv asing thinner wing designs 
tliat no longer must accommodate fuel cells. 

►Doman Helicopters, Inc., has set a price tag of S120.000 on its eight- 
passenger model- It expects to be producing tlic copter at a rate of one 
a week by the end of 1953. Price is based on an initial production run 
of at least 100 helicopters. Homan is going after the export market and 
liopcs to split sales between U. S. seirices and foreign purchasers. 

► IlSAI' and Naiw have rejected industry projKKals for reduced final test 
cell time for aircraft engines that har e been given a green nin and then 
disassembled for inspection. ’ITic scrxiccs feel tliey would rather piisli for 
wider use of their statistical sampling method of engine inspection (Avia- 
tion Week Aug. -4, ]>. 213, Dec. 1, p. 17) that eliminates green nins for 
9 out of 10 engines wlicii pro|)Cr quality control has been established. 
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Washington Roundup 


Naval Air Outlook 

Xaval Aviation's budget will dip in 1954 fiscal year, 
which starts next July 1, to around S3. 5 billion and tlicn 
level off by 1955 to around S4-3 billioii a year to support 
planned Naval Air strength, including 16 carrier air groups 
as well as Marine as’iation, unless there is a revision in de- 
fense goals bv the new administration. This is the picturer 

• lire Naval Axiation program, budget-wise, passed the 
hump in the 1952 fiscal vear, which ended July 1. with 
a S4.8-billion allocation. This was more than four times 
the prc-Korca budget of Sl.l billion for the 1950 fiscal 
vear. In fiscal 1951 it jumped to $4 billion. 

• I’'or the current 1953 fiscal. Naval .^ir’s budget dropped 
S300 million to S4.5 billion. 

• For the coming 1954 fiscal year, which starts next 
July, the drop will be sharper, probably down to around 
S3.5 billion. 

• riie Naval Aviation mobilization goal of 16 carrier 
air groups already has been achieved. Actually, the pro- 
gram has been more "modernization" than "buildup." 
Navy h.id a 16-gioup force back in 1949 before the move 
to slash Naval .Mr went into swing at the time of the B-36 
imcstigatioii and the economy regime of former Defenst 
Secretary Louis Johnson. The Korean outbreak, develop- 
ment of atomic weapons for carrier use. and new leader- 
ship were factors that averted a planned slash to nine air 

Floberg's Report 

Nasy -Assistant Sectetaty 
the reins of Naval .Aviation 
popularity, not.ibly with 
tlic Pentagon's top com- 
mand and some sections 
of Congress was at a low 
point and, along with the 
late .Adm. Forrest Sher- 
man, guided a comeback 
to favor that has satisfied 
the adminils. gives this re- 

on aspects of the pro- 

► ATrcraft Proeurement 
Down— Funds for airciaft 
contract letting in the 
1934 fiscal year will take 
another drop, sharper 
than the drop in funds this year, and then increase the 
following year. 

• Tlie reason: A deliberate decision to curtail procure- 
ment of "interim type" planes-which could be mass- 
proented in the event of an emergency. 

• Tliis will result in a deficiency in numbers of modern 
iiperntional aircraft in the fleet for some years. 

• But the Naw is pushing production of advanced types, 
such as F3Hs, F4Ds, and the numerical deficiency 
gradually will be alleviated as these higher-performance 
types are brought into the fleet. 

(Funds for aircraft procurement moinitcd from S540 
million in fiscal 1950 to a peak S3. 8 billion in fiscal 
1952- The allocation fell off to $3.2 billion for the cur- 
rent fiscal year, vvill probably be less than S2.5 billion for 


fiscal 1954. But expenditures for planes vvill be at the 
peak level in that vear, when spending will reflect 1952 
fiscal vear contracting). 

► Guided Missile Prociitcment: Up— Naval Air's putchas 
ing of guided missiles will cuntimie upward on a steady 
and sharp curve 

(l''unds for missiles shot from $11 million in fiscal 
1950 to $152 million for this vear, averaging $67 million 
a year in the interim period). 

► No Challenge to Carrier .Aviation?— Missiles and watcr- 
bascd-aircraft, both being pushed by the Navy, vvill be 
supplementary and vvill not to any substantial extent 
Mipphmt carrier air- 

• Gstided missiles, for the most part, will be additional 
weapons to do the job of air-to-air gunnery, anti-aircraft 
fire aird shore bcmrhirdment in instances where cheaper 
,md more orthodox weapoirs vsoold be less effective. 

• Water-based air will introasc the eapabilitv of carrier 
aviation. Seaplanes, for example, miglrt handle a "clean- 
ing up" operation, releasing for an offensive maneuver 
ships and carrier planes that would otherwise be tied up 
at the scene. 

► Jet Airlift— N'avv vvill take the lead in development of 
water-based jet airlift for rapid deployment of Marine 
detachments to points of action— as soon as advances iit 
aviation indicate that a seaplane transport with opera- 
tional utility can be developed. 

Consolidated's R5Y turboprop water-based transport, 
now in initial production, is the forcriinucr. Navy is 
watching the outcome before moving into the jet field. 

► Helicopter Program: Level Off— Navy ',s helicopter re- 
qiiirenients. mostly for Marine support, have largeh- 
Irecii !iict. but piircliasing w ill continue. 

Helicopter prwiircmeiit. which has v-ariod from 470 
to *iI4(l iiiillioii a vc-it since the Korean outbreak, will 
drop to around the S70-mi]lion level in fiscal 1954. 

► No Surplus Planes?- Navv anticipates no surplus plane 
disposal problem, as new types are brought into the 
fleet and obsolete types phased out- The planes retired 
will he woni out; some parts may he disposed of, but 
these too. for the most part, vvill be well wore. 

► .Adequate Overhaul Facilities— Naval Air— unlike the 
•\ir Force which is being greatly expanded— is pretty 
much a stable force and at this time requires no additional 
overhaul facilities. Tlie anticip;itcd work can be handled 
in N'.u V 'v trwii depots. There i' little pros|)cct of additional 
plane overhaul being farmed out to the industry . 

Bucking the Industry 

AV. A. Patterson's recent move to restniiii expansion of 
airconcli isn't the first time the United .Air Lines' presi- 
dent has bitcked the majority of tlie industty-and ap- 
p.irently isn’t going to be the last- 

• Back in 1947. Patterson urged a "conmuiuity coinpanv" 
to monopolize all intcniational air routes, as proposed by 
Sen. Owen Brewster, who was defeated in this year’s 
election. Tlie only other industry support for the plan: 
Pan .American AV'orld .Airways. 

• Now the report is current that Patterson favors abolish- 

ing Civil .Aeronautics Board and tuniiiig airline regulation 
over to Interstate Commerce Coiinnission or a single 
regulatory agency-whieh would liave the effect of lump- 
ing air and surface transportation regulation under one 
agency. -Katherine Johnsen 


John Flobcrg. who took over 
in November 1949 when its 
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USAF to Buy 20,000 Planes in 3 Years 


• Fiscal 1954 budget to ask for 3,500 aircraft in 
addition to available funds for 17,000. 

• Production peak of 800 planes a month expected by 
next spring; this will taper to 300 a month in ’56. 


By Robert Holz 

The Air Force expects to buy more 
than 20,000 aircraft during the next 
three years, according to Undersecre- 
taiy Roswell L. Gilpatric. Funds al- 
ready are available from fiscal 1951 
to 1953 budgets to finance production 
of some 17,000 planes, with an addi- 
tional 3,500 planes scheduled for the 
fiscal 1954 budget now in preparation 
for submission to Congress in January. 
The total USAF budget for fiscal 1954 
is now $16.4 billion. 

The aircraft production curve to 
meet USAF procurement schedules will 
continue to rise for another six months, 
according to Gilpatric, reaching a rate 
of about 800 planes a month next 
spring. The production peak is ex- 
pected in the spring of 1954 when an 
output of 12 million airframe lb. a 
month is expected. 

Output will hold at this level until 
the middle of 1954 when it will begin 
to taper off gradually to a cate of 500 
planes a month by mid-1955 and 
to 300 a month by June 1956. 

► Plateau in 1956— The 300-plane-a- 
month rate is regarded bv USAF as the 
minimum production rate necessary to 
sustain the 143-wing Air Force once 
it has been fully equipped with modem 
aircraft- This production plateau in 
1956 is about four times the pre- 
Korean aircraft production rate in 
terms of airframe weight to meet USAF 
requirements. It calls for about three 
times as many planes per month as 
the pre-Korean USAF deliverv rate. 

Gilpatric emphasized that even be- 
yond 1936 a large annual aircraft pro- 
duction program vvill be required. An 
annual production rate of slightlv more 
than 2,500 aircraft a year will be re- 
quired to provide for replacement of 
normal peacetime attrition of the 143- 
wing Air Force. This does not include 
the additional requirements that would 
he imposed by combat losses should 
the Korean war continue or other 
similar types of operation be necessarv. 

► Unspent Billions— The .Air Force still 
has about $25 billion in unspent air- 
craft procurement funds from its fiscal 


1951 to 1953 budgets, although most 
of these funds have been obligated. 
Total USAF procurement budget since 
fiscal 1951 is $32 billion, representing 
the cost of 21,000 aircraft plus related 
equipment and guided missiles. 

Although the total USAF budget will 
be lower in fiscal 1954, expenditures 
will continue to rise during the re- 
mainder of fiscal 1953 and 1954 as pro- 
duction climbs towards the peak 
delivery rates of 1954. 

Tlie* reduced USAF budget for fiscal 
1954 is possible because most of the 
capital cost— tooling and new facilities— 
of the production buildup has been 
financed out of earlier budgets. Since 
Korea, USAF has been given about $2 
billion to spend for industrial ma- 
chinery, equipment and facilities. 

About one-third of these funds has 
been spent, according to Gilpatric. 
USAF has financed only one completely 
new facility-the Hughes .Aircraft mis- 
sile plant in .Arizona. Nfost of this 
money is going to finance machine 
tools, jet engine test cells and facilities 
for testing control systems and other 
electronic gear. 

US.AF now has all of its industrial 
reserve plants operatine. with the ex- 
ception of the former Glenn L. Martin 
plant at Omaha, now used as Strategic 
Air Command Headquarters, and the 
former Douglas plant at Chicago. 

► Research Budget Up— At the same 


10 F-84s a Day 

Republic .Aviation Corp- is pro- 
ducing F-S4G Thuiidcrjct fighters at 
a rate of 10 a day, according to 
US.AF Undersccretarv Roswell L. 
Gilpatric. Since the plant is on a 
fiv’C-day work week with Saturday 
as a pickup day. the monthly output 
of the Farmingdale, L. I.. plant is 
now about 200 F-84Gs. Tlvis does 
not include production of the 
sweptwing F-S4F. first of which re- 
centlv was delivered to US.AF (see 
p. 311. 



time the production load is decreasing, 
USAF will face the necessity for in- 
creasing research and development and 
a greatly increased workload of modi- 
fication, maintenance and overhaul 
operations for the 143-wing .Air Force. 

Gilpatric pointed out that research 
and development appropriations for 
USAF have been steadily increasing— 
from $370 million in fi'seal 1951 to 
S451 million in fiscal 1952 and $525 
million in fiscal 1953. A further in- 
crease in USAF research and develop- 
ment funds is scheduled for the fiscal 
1954 budget, according to Gilpatric- 

USAF is now developing a program 
to keep the overall workload high in 
its major plants after the production 
load fails off at the end of 1954. Major 
point of the plan is to use existing 
production facilities to carry the main 
burden of the vastlv increased moderni- 
zation. maintenance and overhaul load 
USAF faces as the 143-wing .Air Force 
comes into being. Bulk of this type 
work is at present being dune at US.AF 

binder the nesv plan, depots vvill 
continue at their current rate of opera- 
tions and all of the additional work- 
load imposed hv the expanded Air 
Force will be farmed out to private 
industry, USAF budget for main- 
tenance has been running about $250 
million annually for .m 80-90-wing Air 

► Increasing load— This plan will phase 
in the increasing maintenance, mod- 
ernization and overhaul load for private 
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Outlook on GOP Air Appointees 

Washinji;toii guessing but finils few firm answers; 
Harold Talbott may be new AF Secretary. 


plaiiti as their production load begins 
to decline toward the 1956 plateau. 
I'irst contracts already have been signed 
with Allison division of General Motors 
Corp. and General Electric Co. to over- 
haul USAF jet engines at Indianapolis 
and Locldand. USAF is now studying 
facilities of Packard at Detroit and 
Studebakcr at South Bend for future 
overhaul of J47 turbojets. 

\\’herevet possible USAF plans to 
fann out the maintenance and overhaul 
work to the original mamifacturer of 
the equipment in order to take ad- 
vantage of his experience with the 
particular product and also to enable 
liim to retain as much of his skilled 
labor force as po.ssible. Modernization 
of aircraft will be a big item in this 
program because plane bpes will be 
retained for active use in' a peacetime 
Air Force much longer than when sub- 
ject to combat attrition and replacement 
bv new tvpes- 

L-5 Autopilot Gets 
Nod for DC-6A, B 

The Lear I.-5 automatic pilot and 
■ipproach coupler ha\e rccciscd CAA 
certific.ation for use On Douglas DC-6A 
and DC-6B following recent tests on a 
Slick Airways DC-6A at Los Angeles. 
The L-5 is a commercial version of the 
I.«ar F-5 autopilot used on the North 
American F-86D and the Republic 
F-84G. 

^Villialn Lear, chairman of the board 
and director of research for Lear, was 
at the controls of the Slick DC-6A dur- 
ing the CA.\ certification tests flown un- 
der conditions of minimum and maxi- 
mum aircraft loading. Lear told Avu- 
Tiov W'arK that the initial L-5 .auto- 
pilot calibration on the DC-6A was made 
in a sinsle flight in less than 20 min. 

► Big Plans— Lear is aggressively at- 
lenipting to enter the airline autopilot 
market, long dominated by tlie Sperry 
A-12 and F.clipse-Pionccr PB-10 antd- 
pilots, t«ar himself has demonstrated 
the L-5 to most U. S. and several for- 
eign airlines in recent months and says 
his company is now des'cloping a plan 
to lease or sell its I.-5s on “s’erv at- 
tractive terms.’’ L-5 installations are 
being planned for all t\pcs of U. S. air- 
liners. according to Le.ir. who says there 
is a "possibiiits’ of an installation being 
made in the British Comet Ictlincr.” 

Indian Airport Plans 

(McGra«-Hi» World Newsl 

Melhonme-lndonesia has completed 
plans for ncarlv doubling the number 
of good airfields in the countrs'. The 
thrcc-vcar project calls for establishing 
20 new airports with approximatelv 
one-third the appropriation to be spent 
the first ve.ir. 


In W'iisliington last week the quad- 
rennial guessing g.imc about nho is 
going to fill the key asiation posts in 
the new Administration was in full 
swing, with lots of questions but few 
firm answers. 

New Defense Secretary Charles E. 
W’ilson reportedly has been gisen a 
veto power on the secretaries «ho will 
serve under him. as a condition of his 
own appointment. But, subject to 
^\■ilson’s and other similar \ctocs, here 
was the outlook on new aviation ap- 
pointments which may be expected in 
the Eisenhower administration; 

• AF Secretary. Harold E. Talbott, 64, 
New York imUistri;ilist. who was direc- 
tor of aircraft production for the W'ar 
Productimi Board early in kk’orid M’ar 
!I, appeared f.notcd to become Secre- 
tary of the Air Force. 

Others who hast been mentioned 
for this post included John McCone, 
former Air Force Undersecretary; Lt. 
Gen, James H. Doolittle, vice president 
of Sliell Oil Co.; Maj. Gen. Ednard F. 
Curtis, president of liastman Kodak; 
William A. M. Burden, fonner As- 
sistant Secretary of Commerce for Ait; 
and Brig. Gen. Pierpoint M. llamilfon. 
Medal of Honor winner in World 
War II. 

• Na\-v Scerctan-, Unofficul nomina- 
tions for Secretary of the Na\’y appeared 
less positive, but the group mentioned 
included David Ingalls. Senator Taft's 
e-.impaign manager and former -Assistant 
Sccrctars' of the Na\v for .-^ir, Fdward 
Robertson, Wyoming rancher and for- 
mer U. S- Senator; Claude Bakewcll, 
former Representative in Congress from 
Missouri, and Jack Garber, of Gar 
Wood Industries. 

• C.^A. Tlic Republican replacement 
for CAA .administrator Charles F. 
Horne was expected to bo selected 
from a field which included names of 
two men now at CAA, and probably 
sc\era] others. Mentioned were Joseph 
Marriott. West Coast C.\.\ regional 
administrator, and Fred B. Lee, deputy 
CA.\ administrator. Reports were that 
Lee had some strong support among 
New York Republicans, uhile Marriott 
had A\’cst Coast Republican support 
spciirhcadcd by Rep. Carl Hin.shaw. 

• C.AB. Harold Jones, former C.\B 
member active in the California cam- 
paign this year, is actively campaigning 
for the CAB chairmanship. He has 
backing from the biggest airlines and 
Carl Hinshasv, But regional scheduled 
airlines and nonskeds oppose him be- 
cause lie was a no-competition man- 
fought virtuallv all applications for air- 


line route improsements that would 
emiipctc with the Big Four domestically 
and Pan American internationally. 

Emory T. Kunneley, CAB general 
counsel, was interested in taking Jones’ 
place when he resigned from CAB two 
vears ago and is reportedly interested 
in joining the Board nosv. 

J. Paul Barringer, director of the 
State Depiiitmcnt's Office of Transport 
and Communications, has also liecn 
mentioned as a possibility. One of the 
few Republicans in State Department 
policy Ici'cls, Barringer may go farther 
if lie'rcmains with State. 

► Talbott Reports-Rcports the .Air 
Force Sccrctiuy post had been offered to 
Talbott, turned down and offered a sec- 
ond time, were denied in .1 ncw.spaper 
statement attributed to him. He told the 
Dm ton Daily News in a telephone inter- 
view that he had heard of the proposal 
Init that the post "had not been ofJered 
til me so of course J could not have 
turned it down.’’ 

Talbott has ser\-ed as the president 
of the old Dayton Wright Company 
which manufactured dc Havilland 4 
two-seat biplanes in ^^'orld War 1. He 
has lived in New York for many years 
and has been active in many financial 
interests. Typical of these were his 
chaitmanship of the board of North 
.American .Aviation Corp. in 1951-52, 
and his more recent affiliation as a 
director and member of the finance 
committees of firms such as Chrysler 
Corp.. Madison Square Garden Corp.. 
Mead Corp.. Commercial National 
Bank and Trust Co. He was financial 
chairman of the Republican campaigns 
of 1944 and 1948 and assisted in the 
1952 financial campaign. 

Talbott is a brother of the late Nel- 
son P. Talbott, Dayton, known in 
ariation circles for his work as a briga- 
dier general at .Air Materiel Command 
and as a director of TWA. 

Conscn.sns of informed Washington 
sources last week was that if Talbott 
was willing to accept the post, he has 
an inside track. 

Truman Promotes 
25 USAF Officers 

F.ight US.AF officers received tempo- 
rats' promotions to major general and 
1? colonels were adi anccd to the tem- 
porarv tank of brigadier general by 
President Truman hist week. 

Tlic new major generals arc; Al- 
bert Bovd. commander of the Wright 
.Air Development Center; Leigh M'adc. 
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one of the original ’round-tlic-ivorld 
Army pilots and now Air Attache in 
Brazil; Dehnat T. Spiscy, commander, 
Japan .Air Defense Force; John K. Ger- 
liardt, deputy director of Air Staff Op- 
erations; Garland E. Blair, commander, 
.A.ACS, MATS headquarters; Charles 

E. Landon, director of Statistical Sca- 
ices, USAF headquarters; Lee B. Wash- 
bum, director of Installations, Air Staff; 
James McCornack. Jr., deputy com- 
mander ARDC. 

The new brig.idier generals ate; 
Rjilph Fisher, chief of USAF Section, 
joi;it military advisory group in Europe; 
Woodbury M. Burgess, deputy for in- 
telligence. Air Defense Command; Al- 
vord V. Anderson, Jr., deputy coininan- 
iler. Warner Robins Air Materiel 
-Area; Glynnc M. Jones, commander, 
65rd Troop Carrier Wing TAG; Alfred 

F. Kalbercr, coininaiiclcr. 72nd Strategic 
Reconnaissance Ak’ing S.AC; Ethelred L. 
Sykes. Benjamin Webster, and George 
S. Cassaday. all attending the N;itional 
War College; Karl Trucsdcll. Jr., chief 
of staff, standing group NA TO. Wash- 
ington, D. C.; Joseph D. C. Caldata, 
eoiiiiiiandcr. 55tli Strategic Reconnais- 
sance Wing, SAC; Albert T. Wilson, 
Jr., commander, 1807th A.ACS Wing. 
M.ATS; Ira D. Snyder, deputy chief 
of Staff. Materiel TAC Headquarters; 
Estes M. Howell. Jr., coniinandet 12th 
Air Division. S.AC; Joseph J. Nazzaro, 


Iktc are Piaggio P.150 (top pliotol and Fiat 
C.49 (abovel t»<)-placc trainers di-signcd for 
a new Italian .Air Force competition, which 
includes the Macchl M.B. 325 lAsiotioii 
Wexk IX-e. 8. p, IT). Ihc P.150, which 
lecenth started living, is powered by a 
600-hp. P&W.A R15-40-S5IU, is of all-iiichl 
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commander 68th Strategic Reconnais- 
sance Wing, S.AC; Stanley J. lloltoner. 
coinniandet, USAI’’ Flight Test Center, 
Edwards AF'B; John D. Stevenson, com- 
mander. 49th Air Division, USAFE; 
T. Allen Bennett, commander 25th .Air 
Division. ADC. 

Aviation Safety 


Engine Failed 
On Crashed Airliner 

;\ Ciibaiia DC-4 that plunged into 
the choppy .Atlantic just outside the 
sheltered waters of St. George's Bay, 
Bermuda, had an engine failure imme- 
diately after takeoff, survivor reports 
showed. 

Meanwhile. U. S. Coast Guard re- 
ports say the airplane "crashed with 
great force,” rather than making a nor- 
ma! controlled ditcliing. Tlic crash and 
explosions loud enough to be heard on 
shore arc believed to have injured or 
killed many of the 57 passengers and 
c'tcw members who were lost. Virtually 
all of the 17 bodies recovered by rescue 
boats showed some signs of crash 

Steward Orlando Lopez Suarez and 
three women passengers surviv ed. Suarez 
reported he noted “one of the left 
engines lost its revolution and we were 


match 150 inph. at 5,000 ft. Its gross weight 
is 5,600 lb. The Fiat G.-(9 is powered either 
hr a 550-hp. .Airis Ia.-onidcs 502 or a 
fibO-hp. P&M'.A R15-(0-S3in. Gross weight 
is 5.500 and 5,800 lb. rcsysectivclv. depend- 
ing on engines. 'Top si>eed with either of 
the two ar-ailable engines is approximatelv 
H5 niph. 


unable to gain altitude" after the 
takeoff. 

nie steward, only surviving crew 
member, kept one woman passenger 
from drowning until U. S. airmen pulled 
them both aboard a Kindley Field crash 

Capt. Louis Sastre, who piloted the 
plane, was described as one of the air- 
line’s best and most experienced pilots. 
'I"he plane had landed at Bermuda’s 
Kindlev Field, en route from Madrid to 
Ihirana. 

It crashed while taking off to con- 
tinue to Ilar aiia. 

The airplane, called Star of the East, 
was owned by the Cuban .Aviation Co., 
a Pan American World Airways af- 
filiate. 

The U. S. Coast Guard Cutter 
Yakutat, three Martin PB4M Navy 
patrol bombers and a US.AF' SB-2§ 
rescue plane, were on the scene. Prin- 
cipal aircraft rescue contributions were 
in lighting flares and in dropping life 
rafts to the struggling survivors, who 
could not be reached immediately by 
the surface craft because of burning oil 
and gasoline. 

Groii]) Will Study 
Avionics Reliability 

Important appointments to empha- 
size study of reliability of electronic 
equipment have been made by the 
Defense Dept. 

.Ainong these Lewis M. Clement of 
the Crosley division, .Avco Manufac- 
turing Corp.. Cincinnati, has been 
named chairman of the recently formed 
Advisory Group on Reliability of Elec- 
tronic Equipment and Frederick J. 
Given. Sandia Corp., Albuquerque, and 
Stuart L. Bailey, radio engineer, W'ash- 
ington, D. C., were named as members 
of the group. 

Consultants to the group are Jos^h 
.A. Chambers, Phoenix Motorola Re- 
search Laboratory, Phoenix, and Al- 
bert F. Murray, radio engineer, Wash 
ington. D. C.. each of whom at one 
time served as chairman of a similar 
former group. 

'The .Armed Services arc represented 
by S. M. 'I'homas, Office of the Assistant 
Secretary of the Armv; Capt. F. R. 
Furth, BuShips, Chie^ of Electronics, 
and Lt. Col. Lloyd C, E. Urquhart, 
Headquarters, USAF, Joint Chiefs of 
Staff are represented by Col. David S. 
Woods, and K. A. II, Smith is repre- 
senting the Munitions Board. 

Another top-level appointment was 
that of Henry Randall as executive 
director of the RDB Committee on 
Electronics. Before his connection with 
the RDB Committee Randall was as- 
sociated with the Picker X-Ray Corp.’s 
offices in New York, Washington, 
Boston and Cleveland. 
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Korea Air Fight 

* Red air targets becoming 
scarce, Vandenberg says. 

* Communist pilots bide 
at Manchurian bases. 

The U- S. Air Force in Korea now is 
being used largely for close support of 
ground troops because few good air tar- 
gets are left behind the Communist 
lines, Gen. Hoyt S. Vandenberg, USAF 
Chief of Staff, said after his recent 
’round-the-world inspection trip. 

“The Air Force has destroyed all 
actually good air targets in Korea with 
the exception of lines of communica- 
tion.” Gen. Vandenberg said. "The Air 
Force is now being utilized as a supple- 
ment to the artillery. 

"Looking back on my World War II 
experience, it is rather unusual to see 
an artillery gun putting down a white 
phosphorous shell to mark where the 
Air Force should utilize its bombs as 
artillery. That is wliat actually liappcns 
in Korea now. The enemy guns and 
mortars are dug wav down. The guns 
are in caves. They fire two rounds and 
then pull back in. The mortars arc 
several feet underground. 

"The Air Force is using heavy bombs 
to try to cave these in. It is not a vers- 
lucrative target. Sometimes ss-e send 
a mission out where we have discovered 
four or five .small huts and we have rea- 
son to believe there is a concentration 
of Chinese or North Korean personnel, 
perhaps a headquarters or a billeting 
area. Outside of the lines of commu- 
nications. that’s probabh- the biggest 
air target of value that’s left in North 

► New B-26 Tactics— Vandenberg said 
that Gen. fames Van Fleet. 8th Armv 
Commander, and other Ground Force 
leaders assured him that aerial attaek.s 
on the Communist supply lines had 
made it impo.ssiblc for the enemy to 
mount or sustain a major offensive. 

Altlioiigh the Communists were able 
to fire 6 SO, 000 rounds of artillcrv in Oc- 
tober, Vandenberg said it represented 
an average of only 100 ammunition 
trucks reaching the front lines c\-erv 
night. He said new tactics used bs- 
USAF B-26 light bombers against Com- 
munist niglit tnick traffic were proving 
verv effective. 

Vandenberg also said the Commu- 
nist jet bomber force, previously re- 
ported by Air Sccretars- Tliomas Fin- 
letter as located in Siberia, had been 
transferred to Manchuria. He said Chi- 
nese pilots presumablv were being 
trained there in the Communists’ new 
IL-28 twin-jet bomber, an aircraft 
roughly comparable in performance to 
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New Safely Record 

U.S. scheduled domestic airlines 
now probably have the best safety 
record in terms of passenger miles in 
their history, new Air Transport 
Assn, statistics show. These figures 
reveal that the passenger fatality rate 
per 100 million for the 12 months 
ending Nov, 30, 1952, svas down to 
0.37, or about one fatality for every 
300 million passenger-miies. 


the British Canberra. Secretary Fin- 
lettcr had estimated 300 to 400 of the 
new [et bombers had been transferred 
from Russia to Siberia earlier in tiie 
fall. 

"It is apparent to me that the pat- 
tern of the Chinese Communists— simi- 
lar to that of Soviet Russia-is to mod- 
ernize their air equipment, and I be- 
lieve this is being done in Manchuria,” 
Gen. Vandenberg said. 

► Fewer Pilots— He also noted a decline 
in the quality and aggressiveness of 
MiG-15 pilots during recent months. 

"There are fewer and fewer Com- 
munist pilots that seem to come out 
aggressively.” he said. "Initially there 
was a period w hen they would go slowly 
for a week or two. gradually building up. 
Tlien when the\- appnrenth' got enough 
training, the;- would tangle with out 
pilots. This «as done with a great deal 
of spirit and quite great numMrs. 

"Now we find that e'-en in that 
period when thes- will venture into 
combat the\- don’t stay serv long if 
they arc not in a position to leg it back 
across the Yalu preth- qiiicklv,” 

Plan Copter Base 

Rick Helicopters. Inc., of I.os Angeles 
i.s negotiating with the San Francisco 
city officials for rental of space at the 
municipal airport to build a SI 50.000 
maintenance base for its 20 coptera. 

Tlie new base would serve as a spring- 
board for propo.sed helicopter and mail 
sen'ce bebveen San Francisco and sev- 
eral towns in northern California. Rick 
Helicopters has filed an application with 
Civil Aeronautics Board. 

James S. Ricklefs. owner of Rick 
Helicopters, Inc., has purchased from 
Elmer Schlesinger all outstanding stock 
of U. S- Helicopters, Inc., doing busi- 
ness as Helicopter Sersices of Cafifomia 
and Hawaiian Helicopters- 

Frencli Pioneer Dies 

Maurice Prevost. French pilot and 
aviation engineer, died in Paris. Nov. 
27. He was 61. Me learned to flv in 
1910. Since 1929 Prevost headed Esso 
aviation marketing interests in France. 


Anti-Sub Copter 

• First test flight of Bell 
XHSL-1 expected Jau. 1. 

* Sub-hunter will operate 
off Navy cruisers. 

First flight of file three-ton Bell 
XHSL-1 anti-submarine tandem-rotor 
helicopter is due about Jan. 1 at the 
Boll Aircraft Corp. lielicopter plant near 
Ft. Worth. Tex. 

Tlie copter is powered by a Pratt & 
\\Tiitney R2800 engine and^ is designed 
to carry search radar plus enough arma- 
ment to dispose of any submarine it may 
locate. It operates at slow speeds with 
relati\’ely long range for a rotor-craft. 

Exact power rating of the copter’s 
R2800 powcrplant has not been dis- 
closed, but various models in conven- 
tional aircraft have ratings of 2.400 to 
2.500 hp. The P&WA engine will 
make Bell’s XHSL-1 the most powerful 
single-engine lielicopter vet developed 
in this country. 

► First Shipboard Copter— The first ship- 
board helicopter specificallv designed for 
anti-submarine work, it will be ready for 
tactics already studied with smaller cop- 
ters. The XHSL-1 is expected to be 
pushed rapidly through its first flight 
pha.se and dclii cred to the Navy for later 
evaluation of its sub-hunting capabilities 
in the Gulf of Mexico. 

The Bell machine is the manufac- 
turer's first venture into tandem-rotor 
configuration. It bears a general resem- 
blance to the Piasecki Flying Banana. 
Tlie copter uses the Bell rigid rivo-blade 
rotor system with stabilizer bar below 
the rotor, standard on smaller Bell ma- 
chines. Control is obtained, not bv a 
smaller anti-torque rotor, birt bv '’arving 
the torque of the two equal diameter 
rotors against each other. 

Fixed landing gear provides dual 
wheels, on each side about two-thirds 
of the way back on the fuselage, indi- 
c.iting the center of gravity is near this 
point. Single is'heels arc on each side 
near the nose. 

To compensate for shipboard space 
limits, the XHSL-1 has folding blades 
and two rotor lieads at the extreme fore 
and aft points of the fuselage for maxi- 
mum blade diameter. The copter is 
designed for use on cmisers and other 
medium-sized ships, as well as on small 

► Commercial Development— Bell i.s 
known to be considering plans for com- 
mercial development of this helicopter 
or one of similar size to carry 20 or more 
passengers as a transport with a cruising 
speed of about 120 mph. 

Most of the first machine was pro- 
duced at the Bell plant in Buffalo, N. Y. 
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Major assemblies liaic been shipped to 
I t. Worth for final assembly, now vir- 
tiiallv complete, in preparation for first 
flight test, as forecast in Aviation 
\\ i:bk (Nov. 12. 1951, p. 11). Subse- 
quent nSL-1 machines will be manu- 
factured at the Texas phut. 

Austerity Again Hits 
British Air Industry 

Bv Nat MvKillcrick 
fMcCraw-flili M'orld Ncvsl 

London— British plane makers lost a 
big cushion of indicated forward buying 
last week with the announcement of 
extensive economics in Britain's air re- 
armament. 

The government tried to put a good 
face on the whole thing by talking of 
accent on qualih- rather than quantib' 
—better defense for the same or less 
money (.Aviatiox Wekk Nov. 24. p. 
15). But the hard fact rcniaius that 
Britain again is unable to afford a mod- 
ern air force witliout facing tlie prospect 
of bankruptev. 

Tlie cuts inean that Britain's defense 
spending on new aircraft, engines and 
spares next year will not increase much 
above this year’s $3I0-niillion estimate 
(tlie figure given for new production 

Despite the cuts. Iiowcser. imhistiy 
expects an increase of 10,000 in its labor 
force in the next year for military and 

► Trainers Unaffected— Foniard buying 
for tlic following craft liai’c been cut 
back sharply: Canberra, Venom FB I 
fighfct-bomfecr Meteor and Vampire 
fighters. Balliol and Varsity piston train- 
ers. and Pcrcival Pembroke light trans- 

Mctcor and Vampire jet trainers were 
unaffected. Nor do the cuts apply to 
the k'cnoni night fighter or any naval 
craft. 

Canberra subcontractors— .Avro, Short 
Bros.. Hundley Page-are to continue 
small initial orders, in the neiglibor- 
liond of 50. 

But no further orders arc going to 
be placed. Tlie hope is that Canberra 
cutbacks may bring on a quicker super- 
priority for Vviltaii and \'aliant me- 
dium bombers. But Vulcan orders 
|jlaccd still number less than two dozen, 
while about 50 \'aliants are at present 

It is also hoped that superprioritv 
for figliters— the Gannet. Hunter, Swift 
and Javelin-ean be brought on faster 
by extending subcontracting work to 
firms affected bv the cuts. 

At the same time the distinct 
possibility exists that civil types— Vis- 
count, Comet and Britannia— svill be 
given superpriority status. 
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First supersonic rocket-powered flight 
by a U. S. combat-tspe plane has been 
made bv the Republic XF-91, Mundy 
1. Pcalei Republic Aviation Corp. presi- 
dent, announced last week. 

Reaction Motors engine with four 
rocket motors of 1.500 lb. thrust each, 
supplied a total of 6.000 lb. thrust to 
add to approximately 8.000 lb. thrust 
from the plane’s General Electric J47 
turbojet engine with aftcrbumcr. 

Peale described the plane as "a com- 
bat-ready airplane, not purely a research 
plane, and as "a bridge of the gap be- 
tween jet and rocket planes.” 

Reliable industry sources liave stated 
that tlic XF-91 is Capable nf speeds in 
the neighborhood of 1.000 iiipli. using 
its rocket power. 

► More Flights-Tlic first supersonic 
flight was followed by additional liigli- 
-.peed nins at Fdwards ,\FB. Calif., 
with Republic test pilot Russell (Rustv) 
Roth at the controls. The plane is con- 
tinuing a research rocket flight program 
there. 

Ilic XF-91 has inverse taper wings 
w itli wider chord at the tins than at the 
fuselage. These ate swent back at about 
"5 deg. and bas'c variable incidence to 
provide a high angle of attack for take- 
off and landing, and a loiv angle for 
high speeds. 

inverse wing taper with leading edge 
slats, makes possible flight at speeds 
lower than usual with ict fighters. 

► Flown to Desert- The experimental 
airplane was airfreighted to F.dwards 
.\FB in ,8pril 1949 and made its first 
flight using the J47 onlv on Mav 9, 
1949. 

.\ scries of turbojct-poivcrcd flights 
n ere then made to demonstrate low stall 
speed characteristics and wing incidence 
variations were operated through their 
complete range in flight. 

Reaction Motors provided the rocket 
powcrplants which arc now installed 


above .iiid below the jet engine e.xhaust. 

Two U. S. rocket planes which have 
prcvioiish' flown faster than sound, the 
Bell X-1', and the Douglas SksTOcket 
D-558-II. also are powered by Reac- 
tion Motors rockets. These planes, how- 
ever. are strictly research types. 

TTie XF-91 has been through a modi- 
fication involving installation of the 
afterburner, and installation of a sharply 
pointed extension of the horizontal tail. 

Japan Air Expansion 
Plans Are Outlined 

(McGnm -H;i; World Nesvs) 

Tokyo— Plans for a three-year program 
to promote and build up Japanese com- 
mercial airlines recently were completed 
bv the transportation ministry. A gov- 
ernment loan of 52.5 million to the ex- 
isting Japan .Airlines Co. will help. 

During the first year the plan calls 
for four overseas routes, using two Doug- 
las DC-4ES and two DC-6Bs: Tokyo- 
Pusan, and Tokyo-Taipci. twice a week 
each; Tokin-San Francisco and Tokyo- 
Karaclii. once a w eek cacli. 

Plans for the second year call for addi- 
tion of two more Douglas DC-6Bs and 
the e.xtension nf all three international 
routes. The San Francisco route will be 
txtended to Rio dc Janeiro: the Karachi 
route to London, and the Pusan service 
to Seoul. Tliree new domestic routes 
Mill be opened with addition of nine 
more D-I8.S. 

During the third year, in addition to 
opening neu’ routes to Singapore and 
Batavia, more flights each week are 
|)lanned for the then existing overseas 
routes British Comets ate expected to 
be used on the Tokvo-London run in 
1955. Two new local routes are 
planned, using three additional twin- 
engine planes, 
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Cessna Opens 1953 Sales Drive 

By AIPNnmlcr MrSiirelv 


W'icliita— A new version of Cessna 
Aircraft Co.'s best selling airplane of 
1952, the four-place Model 170, is head- 
lining the company's "Golden Year” 
sale.s program for 1953, commemorating 
the 50th anniversars of posscred heavicr- 
than-air flight. 

Two other airplanes, the 190 five- 
placer and a newcomer soon to be 
announced, svill complete the Cessna 
line for 1933- I'he 1953 program was 
announced at a "kickolF' meeting and 
dinner conducted here by Dwaiie Wal- 
lace, Cessna president, and Bob Chatlcy, 
sales promotion manager. 

Citing 1952 as the biggest sales year 
in Cessna’s hi.story, with sales more 
than double last year and with Cessna 
distributors and dealers dividing more 
than 53.866,000 in commissions on new 
planes and parts, company leaders 
pointed to an esen greater sales potential 
expected next year. Individual Cessna 
franchises were uorth an average fee of 
S60.000 to distributors in 1932, and 
some arc expected to he worth as much 
as 8250,000 in 1955, they stated. 

Cessna attributed the rapid growth 
of sales in tlie last rear and expected 
continued growth to utility of Cessna 
planes as business vehicles, plus a sales 
program concentrated on demonstrating 
bnsiiic.ss utility, 

► Model 180— Cessna made its new 
"sales pitch" to distributors individuaily, 
calling in each of the 30 present to 
outline the 1953 program. F.arlv in 
January, all will return to Wichita for 
a general sales session. 

Thc nerv 1933 airplane prcviouslv 
has been identified in .\vi.stion Week 
as the Model 180, poncred with a 
Continental E223 engine. Other de- 
tails of this airplane will be announced 

Another irew Cessna airplane, previ- 
ously referred to in .Aviatiox Week 
as the Model 310, is still in develop- 
ment and will not be included in the 
1953 sales program. It is expected this 




QU!CK-RKMO\'K engine cowling of 170. 


\sill be the twin-engine business liner 
whicli Cessna already has told its dealer 
organization will be added in the "near 
future. ’■ .Additional details on this plane 
also arc expected to be announced soon. 

Cessna officials niadc it plain that the 
fi\e-place 190 scries would continue as 
an integral part of its line for years 
to come, pointing out that it was with- 
out direct competition. 

► New Kcahires-Salcs on the 1952 
-Model 170 were closed in October, 
since the year's production svas then 
sold out. \Vallacc explained. 

Here are sonic ness- features of the 
1935 Model 170: 

• Nesv shocfc-rnouiitcd redesigned in- 
strnment panel, lighted from a nesv 
ss stem ill the cabin ceiling, distributing 
csen light over all instruments. 


• New heating and ventilating unit 
providing 70% mote heat, svith six laige 
air outlets in the cabin and a single 
control. 

• New landing and taxiing light sys- 
tem, located in the left sving. 

• .All-metal McCauley propeller, nosv a 
standard item on tlic airplane, is 
"slicked up” ssitli a nesv propeller spin- 
ner and a nesv stylish paint job. dis- 
tinguishing the airphme externally from 
its predecessors. 

Tinie-proseii features such as the 
"para-lift" Saps, adapted from those 
used on Cessna’s slow-flying L-19 Army 
liaison plane, and the six-cylinder Con- 
tinental H3 hp. engine svhich has been 
standard on all the 3,400 Mode! 170s 
pres'iously sold svill be continued. Price- 
wise the 1953 Cessna line starts at 
88,450 ss'ith the Model 170 standard, 
equipped, and runs up to $21,730 for 
the model 190, svith the new Model 180 
included somewhere between. 

Pre-Flighl Training 
Goes to Lackland 

Revamping of Air Force pre-flight 
training to center at Lackland AF'B, 
Tex., by last month ssill mean a 
sliift in status of the nine civilian-oper- 
ated primarv flight schools and the 
USAF-^rated Goodfellow AFB Pri- 
mary Flight School. Heretofore pre- 
flight training lias been given at the 
primary schools. 

New program provides for a class of 
1.200 cadets to report each six sveeks 
for 12 sveeks of pre-flight at Lackland. 
Then they will move on to flight train- 
ing at the 10 flight schools, enabling 
the students to By approximately 193.- 
000 hr. es'ery six ss-ceks for approxi- 
mately the cost of the 155,000 hr. 

'Ilicy noss- fly in North .American 
T-fis. Tliis ss-ill be made possible in 
part hs- use of 90-lip. tandem Piper light 
trainer planes for the initial phase of 
flisht. 'tlic students each ssill flv 145 
hr. instead of the present 130 flight hr. 
thes' nosv receive in 24 weeks at pri- 
inarv fliglit schools. Use of the Piper 
trainers is expected to begin some time 
next spring, probable around Feb. 15. 

Tlic ness' arrangement is expected to 
delav plans for opening ans- additional 
cis-ilian contract primars- schools until 
existing schools take up the sl ick made 
hv shifting pre-flight to T.acklaiid. 

Ne>v Israeli Airitort 

fhfcGfasv-llill World .Vesss' 

Tel As-iv— .A large airport ss ill be built 
at Haifa, north of the present air 
terminal, to jiroside alternate landing 
facilities sslicn bad weather closes in 
I.s-dda airfield. Also. $50,000 is to be 
spent improving the Klatli fRcd Seal 
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Ramjet Favored for Maeh 2-4 Range 



• Engine prumi;<es liigli 
thrust for little fuel 

• Because it is simple, 
it should be reliable. 

The taiBijct is a pinvcrplaiit with 
enormous potential. Ill the NIadi innn- 
ber range between 2 and 4, it offers, 
foniparcd witli all other air-breathing 

• Miniinuni specific fuel consumption. 

• Maximum tfimsl-wcight ratio, 

• Minimum initial cost |)er horsepower. 
Its basic simplicity pass off in maxi- 
mum potential reliability. 

riic ramjet may pror-idc propulsion 
for aircraft in speed and altitude ranges 
imieh greater tliaii those explored by 
man during the past half-century. In 
this respect it may be inferior only to 
rocket motors utilizing nuclear energy. 

Authority for these statements is 
Malcolm llamed, cliief designer of 
Mnrqiiardt Aircraft Co., the only en- 
gineering and development firm known 
to be de\-oted exclusively to ramjet 
problems. 

Hamed’s views, recently presented at 
the seventh annual comciition of the 
American Rocket Society, in a paper, 
" The Application of the Ramjet to Air- 
craft Propulsion,” deal with a subject 
long and thoroughly hidden from pulslic 
scrutiny by the shroud of security. 


SIMPLE CONSTRUCTION and few movir 

W'licre do we stand todas on ram- 
jets? \\'ithin reasonable security bounds, 
licrc is what I lamed has to say about 
this powerpiant. 

► Operation Cycle— In spite of its sim- 
ple appearance— which has led to the 
misnomer of "flying stos'epipe”— the 
ramjet goes through the same kind of 
cycles as other types of air-breathing 
engines. 

;\ir is scooped in by the forward 
motion of the engine, is compressed in 
the diffuser where fuel is added, is 


ig parts are two features of the ramjet. 

heated by combustion downstream of 
the flameholdet and then expanded 
through an exhaust nozzle to produce 
a high-velocity jet. 

what makes the ramjet unique is 
that compression comes from the drive 
of the engine through the air. obtaining 
ram coniptessioii. This eliminates tlie 
need for a moving compressor within 
the engine. 

(.Another kind of powerpiant, the tur- 
Ijoramjct, adds a turbojet as an air com- 
pressor behveen the diffuser and the 
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THRUST COEFFICieNTS FOR RAMJET ENGINES 


combustion chamber to provide static 
thrust.) 

Using forward motion for compres- 
sion does two things: 

♦ It defines the efficient sjseed rangc- 
Compression ratio largely determines 
thermal efficiency of any internal-com- 
bustion engine, and in the case of the 
ramjet, a Mach number of about 2.0 is 
necessary to achieve pressure ratios com- 
petitive with other engines (about 7 
to 1). 

• It makes starting difficult. Instead 
of wliirling a starter, the whole engine 
must be moved to speed sufficient to 
start operation. 

►Five Factors— Ilatned says that to 
examine the potential of the power- 
plant. you consider five factors: per- 
icquircmcnts and serviceability. 

Performance, he says, is the first 
criterion, and has become doubly im- 
portant since the achievement of super- 
sonic Sight. Power requirements arc 
many times greater than can be met 
with the largest other engines today; 
and weight of the installed engine is 
much more critical- 

Hamed presents some generalized cal- 
culations of power available for a given 
weight, based on Marquatdf's ramjet 
experience. Tltcsc results, plotted as 
curves, show that from Mach 0.6 on 
up, the ramjet is better than all power- 
plants except the rocket. Ilie compari- 
son considers all engines in complete 
nacelles, with necessary fairings, dif- 
fusers. propellers or whatever is neces- 
sary to produce thrust. 

For completion of the performance 
picture, Harncd shows the curves of 
specific fuel consumption. At low Mach 
numbers, the sfc. is very high, reflect- 
ing low thermal efficiency due to low 
compression ratio. But abo\-e Mach 2.0, 
the crossover point occurs, and from 
there on the sfc. continues to dcCTcasc. 
► Reliability— .A complete supersonic 



CALENDia YEARS 



ramjet engine rated at svell over 100,000 
hp. can he built w ith only half a dozen 
nio\ ing parts, including the fuel pump- 
ing svstcin and control system. None of 
these moving jrarts will bo in contact 
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Beechcrafts speed the builder’s ieb 


More than 100 contracting, engineering and con- 
struction firms depend on Beechcrafts for these 
profitable reasons; The same numlrer of key men 
can supervise additional work in the field. They 
enjoy complete mobility of action. They spend less 
time on the road, more time on the job. 

In every industrial activity Beechcrafts are daily 


on the job, helping build a bigger, stronger America 
. . . helping do the double job of increasing defense 
production and keeping consumer goods rolling, 
too. Find out what a company-owned Beechcraft 
can do for you. Call your Beechcraft distributor. 
Or write Beech Aircraft Corporation, Wichita, 
Kansas, U.S.A. 






Nearly 4000 
TYPES of 
CASTERS 
& WHEELS 


• Save Money, 
Floors, Equipment 
and Time by using 
DARNELL Casters 
and Wheels . . .Al- 
ways dependable. 





with the hot combustion gases of tlie 
engine. 

By eompari.soii, a 3,000-!ip. piston 
engine contains over 250 moving parts, 
and a gas turbine powciplant has 
about 40. 

To point up tlic significance of tlie 
qiumtit)’ of nwine parts, llarned uses 
the assumption that an aircraft witii 
1,000 component parts is being de- 
\'clopcd. If these components are cadi 
subject to one failure out of a hundred 
operations, the overall rcliabilih' of the 
aircraft will be less than 0.1%'. If the 
components are perfected so that re- 
liabilitv- is increased to one failure out 
of one thousand operations, reliability 
is inctcascd only to 37%. But if the 
mimber of critical components is re- 
duced by half, then wc get a 61% 
icliabilitv'. 

In other words, dccrc-.ising the iiuni- 
ber of moving parts has a far greater 
effect in increasing over-all rcliabilih’, 
than does increasing the reliiibilitv of 
individual compiincnt.s. 

► Economy— Harned's experience lias 
shown tliat all hpcs of high-per- 
fomiancc power]jlants cost just about 
the same to iiiimufactiirc in dollars per 
pound of engine weight. So. cconomv 
considerations of the ramjet are based 
on the aiiinimt of horsepower you get 
from tile powcrplant for one pound of 
engine weight. 

The phcnoincnallv high ratio of 
power to weight (sec graph, p. 22) makes 
the ramjet an obvious winner here. 
.Additional dividends result ftoiii its fuel 
cconomv above Mach 2.0. 

► Installation— Hatned makes a good 
ca.se for the nacelle hpc of ramjet in- 
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World-wide! 


AT AIRPORTS here and abroad, the 
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friendly credit. Your Socony-Vacuum 
credit card is honored wherever you 
see this sign. Contact local office for 
your cord. 
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Helicopters Need Big Noses . . . 
made of PLEXIGLAS 


Pilots have to see up, down, and all around as 
they put helicopters through the precision 
paces such aircraft are called upon to perform. 
That’s why pilots of Piasecfci HUP models, 
shown above, are enclosed by nearly a hundred 
square feet of curved Plexiglas acrylic plastic. 
Plexiglas is the standard material for trans- 
parent parts on all types of helicopters and 
fixed wing aircraft because it can be formed to 
the shapes demanded by today’s designs, and 
because it has the strength, weather resistance. 


and over-all durability to do its job under 
severe service conditions. 

Plexiglas has kept pace with advances in 
aircraft performance. Plexiglas II UVA, for 
example, with improved resistance to heat, 
weather, and crazing is used by most Air 
Force and Navy contractors for transparent 
enclosures on current pressurized planes. For 
the planes of the future, Rohm & Haas 
is working to raise the quality of transparent 
plastics to even higher levels. 



stiillation as opjxiscd to an intcgr.il type. 
J’lic aclvantiigca, lie says, arc; 

• Independent development of engine 
and airframe. 

• Isolation of aircraft components from 
engine vibration. 

• Easy accessibility to engine and air- 
craft- 

• Engine changes can be made w ithout 
affecting the airframe. 

On flic otiicr hand flictc may be a 
saving in over-all drag with the integral 

Serviceability is mi pniblem svith the 
ramjet, because of its basie simplicitv. 
Requirements for scn icc are minimized 
because of the lack of moving parts and 
the simple control system.s used. 
^Subsonic Applications— I lamed points 
out the limited applications of the ram- 
jet in the field of subsonic aircraft be- 
cause of the excessive sfc. at low speeds. 
Tlie only places of interest are where 
short-time operation is needed and 
where high thnist-wcight ratio and lou- 
cost arc attractive. 

Tins gives three possible applications: 
target drones, helicopters and converti- 
planes. 

• Drones. In the case of the target 
drone, low cost is almost the onlv con- 
sideration. Marqiiardt’.s subsonic ramjet 
XRJ-10-M,\-S engine on the Navi’s 
KDM-1 target drone has an initial cost 
of about 50<! per horscponcr. This com- 

f arcs with a miniimim of about 55 per 
orsepower for reciprocating engines. 

• Coptea. In helicopters, the high 
thrust-weight ratio is the important fac- 
tor. Both McDonnell and Hiller haic 
developed copters with this kind of en- 
gine, but Hained says that poor specific 
fuel consumption at subsonic speeds will 
always limit its usefulness in such 
vehicles. 

• Convcrtiplanes. Most promising, the 
author says, is tlie ramjet application to 
the convertiplaiie. By using small high- 
meed rotors with tip ramjets for vertical 
night, and propellers driven by rotan 
engines for forward motion, a highspeed 
convertiplane with good range could be 
achieied. 

The ramjets would be used only for 
a few minutes at takeoff or landing, and 
fuel consumption is a negligible con- 
sideration . 

But the convertiplane application 
must svait for development of a variable- 
geometry ramjet to reduce the cold 
drag— when the ramjet is not burning— 
to permit efficient autorotation in ciiiis- 
ing flight. This problem is being worked 
on. and should be solved bv the time 
airframe designs are available. 

► Supersonic Ttials-Fiirtliesf off is the 
ramjet transport. This is not because of 
any deficienev of the engine itself, savs 
Hamed. but because the operating costs 
of all supersonic transports ate prohibi- 
tive. The most attractive configuration 
—assuming the necessitv for supersonic 
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Aircraft Components 


Q Adapter Kits 
n Amplifiers 
Q Binding Posts 
Q Circuit Breakers 
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tric Co., Inc., Executive Offices: Craybar Buildiug, 
420 Lexhiglon Avenue, New York 17, N. Y. 


Cs// Grat/Sar first /or. . . 




PRINCIPAL CITIES 


transport— would use ramjets for cruis- 
ing power and afterburning turbojets 
fur takeoff. 

I'ur the supetsunic bomber, tire case 
is similar. Practical range will cot be 
achieved without an aircraft several 
tunes tlie size of the B-36, says Hacned- 
.\nd so supersonic performance will 
probably be limited to short bursts of 
.-.peed over the target area. For this kind 
of flight, the combination of ramjet 
power foe emergency speed, plus after- 
burning turbojets for takeoff and sub- 
sonic cruise, offers a promising possi- 
i)ility. 

Supersonic interceptors will gradually 
cs’olve from the present-day variety, 
powered by a subsonic turbojet. Ini- 
tially the additional power required will 
come from conversion of the turbojet to 
a turboranuet, using afterburners and 
efficient diffusers. But when flight Mach 
numbers reach 2.0, ramjet efficiency 
overtakes that of the turboramjet- 

For illustration, a simplified compari- 
son is made for a 2S,OOl5-lb. interceptor 
operating at Mach 2.0. In one case, tlie 
powerplant is a ramjet plus rocket; in 
the other, the powerplant is a turboram- 
jet- 

• Ramjet-rocket craft gets to 60,000 ft- 
in about 2 min.; range is 210 mi. 

• Turboramjet climbs to 60,000 ft. in 
2i min., has 190-mi- range, 

► Pilotless Aircraft— Supersonic missiles 
offer tite greatest potential for the appli- 
cation of the ramjet engine. Here’s 
why, says Hamed; 

• Speed range will be at least above 
Mach 2, wliere tlic ramjet is a superior 
class of engine. 

• Expendable vehicles demand low<ost 
components, and the ramjet is cheap 
to produce, 

• Fuel costs will be negligible— less than 
1/100 of the airframe cost per pound. 

tn air-to-air missiles, the rocket motor 
is most attractive for short-range appli- 
cations. But where the interceptor is 
already flying at supersonic speeds, a 
ramjet-powered missile would require no 
boost for launching. 

In long-range missiles, the most im- 
portant parameter for powerplant evalua- 
tion is the speed divided by net thrust 
sfc. ^nge is directly proportional to 
Ihis parameter. 

In this type of consideration, the ram- 
jet again demonstrates superiority at 
•Mach 2 and above. In ad<!ition, from 
weight and cost standpoint the ramjet 
is abo tlie optimum powerplant in this 


probablv apply to the design of pilotless 
interceptors point to the use of the 
rocket-ramjet combination. For high 
thrust and vertical launching the rocket 
boost is almost essential. The rocket- 
ramjet weight is a fraction of the turbo- 
lamjet weight, and the fuel cost is negli- 
gible for one-shot operation. 
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^lO^XIVANE'AIRCRAFT FAHS 

provide ice-protection for Parked Packets 


ready at all rimes to 
es to forward areas, 
however, sometimes 


The Fairchild Packet 
carry airborne troops 
The wings of parked 
become coated with ic 
stop them cold. To minimize this possibility, Fairchih 
engineers designed a forced hot-air system for wing- 
panel de-icing while the plane is on the ground. Two 
Joy AXIVANE Aircraft Fans supply combustion and 
ventilating air to eight 400,000 BTU heaters. The 
heated air can be valved either into the wing panels 
or into the cargo and cabin space. No space is wasted 
by the fans, since their compact size permits them to 
be installed between the vertical fuselage frames. 

Each of these highly-eflicienc 1.5 H.P. fans produces 
1100 C.F.M. at 5.5" static pressure, yet weighs only 22 
pounds and is only 9" in diameter. A & N design 
specifications. Superior features of all Joy Aircraft 
Fans are compact design, shock-resistant strength, 
minimum operating noise, and the most favorable 
volume-io-weighi and electi 


• Joy designs and builds each fan to the exact reauirements for 
which ic is intended, ^ch fan, therefore, is custom-engineered 
for highest efficiency. For many purposes stock fans can be 
supplied from the extensive line already designed. Both single 
*>le. Optional features include straight 




Here are some of the many uses for Jay AXIVANE 
Aircraft Fans: Windshield de-frosting, windshield 
or wing de-icing, cabin heating, cabin ventilating, 
cockpit heating, cooling radio and electronic 
equipment, cooling voltage regulators, oil cooling, 
gear-box cooling, instrument cooling, air recircu- 
lation, and high-altitude pressurizer boosting. 
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THOMPSON VALVES 

CONTINENTAL MOTORS . . . builders of famous 
Coorinental "Red Seal" Engines . . , learned many years 
ago that they could with complete confidence turn their 
problems of valve engineering, design, and production over 
to Thompson Products. 

Thompson Valves in Continental Engines are helping 
drive everything from aircraft to lawn mowers. 

Take a tip from Continental and other leading engine 
builders . . . count on Thompson for engineering leadership. 


Thompson Flroducts,Iiic. 
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Production Details on Republic F-84F 


* New sweptwing Tliunderstreak is an 80% new airplane 
compared with previous siraightwing Thunderjets. 

* Alternate designs were made of some major parts to 
output methods. 


insure flexibility in mass 

By Irving Stone 

The first of Republic Aviation’s 
F-84F Thunderstreaks has been de- 
livered to the Air Force. This new 
sweptwing fighter isn't a simple tran- 
sition from its straightwing predecessors, 
cither design-wise or production-wise. 
Essentially, the F-84F is a new design. 

"riic normal procedure with a new 
design would be to statt with a small 
production rate and refine the tooling as 
the rate builds up. But apparently Re- 
public has jumped into the project 
with both feet, taking on a high tool- 
ing load in a very limited period of 
time and spreading the subcontracting 
base fast. 

This leads to the conclusion that a 
considerable number of Fs have been 
ordered— and for quick delivery— for 
USAF and N.ATO. The production 
knots tied by this situation appear to 


have been pretty well unraveled; al- 
ready a good portion of Republic’s 
production facilities is being used for 
making the sweptwing planes. 

► Engine Switch— Original plan for the 
F (then called the YF-96A) was to put 
swept wings on the F-S4E and use tlie 
5,800-lb.-thrust Allison J35-A-29 in- 
stead of the -17 engine with 5,000-lb. 
thrust. This model F was flown in 
May 1950, and the plane was planned 
for production under the restricted Air 
Force procurement of that time. 

The Korean situation changed this 
approach. To give the plane more 
power, engine was switched to tlie 
Wright J6S Sappliire with 7,220-lb. 
thrust. "The F had to be revamped 
to take the new engine. 

•Adaption of this powerplant, with 
its linger dimensions, to tlie plane, 
added to the airframe changes, so tltat 
ultimately the F wound up with more 


than 80% redesign over the prede- 
cessor E, 

► Main Changes— Some of the major 
changes involved in redesign were; 

• Increasing fuselage depth by 7 in. to 
accommodate the larger dimensions and 
configuration of the Sapphire. 

• Adding larger nose intake ducts. 

• Improving cockpit comfort for pilot. 

• Changing cockpit canopy. 

• Including automatic pilot and more 
avionic e<)uipment. 

• Providing for in-flight refueling. 

■ Installing leading edge slats for im- 
proved airflow characteristics. 

• Designing the sweptwing with a large 
percentage of heavy forgings instead of 
built-up spars and ribs. 

► Related to Forge Plan— Republic's 
decision to incorporate large forged 
units in the design was one of the 
highlights in the recent aeronautical 
production picture. Republic was one 
of the first companies to plan to design 
into the USAF’s heavy press program. 

The company’s interest in heavy 
press forgings was not necessarily tied 
in with the F-S4F, but when this plane 
was laid out it was designed for such 
forpngs. 

nowever, application of this design 


AVIATION 


Br 15, 1952 



pliilosophy to the F wasn’t clear sail- 
ing. Problems began to crop up that 
necessitated compromises. 

► Hurdles Encountered— First, there 
were the limited forge-press facilities— 
the only large machine in operation was 
the 18,000-ton unit operated for the 
AF by Wyman-Gordon, North Grafton, 
Mass. 11160 there were delays in 
phasine in of new equipment under the 
expanded heavy press program. Also, 
each large forging was an experimental 
program in itself, requiring uncertain 
development time, stemming from such 
factors as die shrinkage and imperfect 
results because of sizes involved. 

There were delays in getting dies 
sunk, and shortage of tools was felt 
in getting the large pieces machined. 

Then, Kepublic couldn’t get enough 
time on the press because of the load 
imposed by the Boeing B-47 project. 
This situation was eased by “Operation 
Girdle’’— the production stretchout. 

► Two Desi^ Schemes— These com- 
plexities dictated a dual approach to 
the wing makeup, simply as a matter 
of precaution. In addition to design- 
ing the wing for forged components, 
another design was laid down incorpor- 
ating built-up members. This was 
\iewcd as insurance against slowness 
in forging supply. (Such a parallel de- 
sign effort was advanced by Aviation 
Week July 7. p- ^8, as a possible pro- 


cedure even before it was known that 
Republic had inaugurated the scheme.) 

Republic’s precaution proved its 
worth when the 18-000-toii forge press 
broke down and was out of commission 
for about a montli. In that emergency, 
built-up wing members were used. 

Even though there arc now sufficient 
forgings on hand to meet present pro- 
duction requirements, the built-up 
wing structures are still used in some 
of the Fs because there wasn't enough 
time for the machining .subcontractor 
to develop machining technique.? and 
get the necessary equipment for finish- 
ing the forged spats. 

► Tooling Problems— Because of the 
speed with which the F program sub- 
contracting had to be gotten underway, 
the prime manufacturer faced many 
coordination problems. 

Republic supplies all the master 
gages, not onlv to the subcontractors, 
but to General Motor’s Buick-Oldsmo- 
bilo-Pontiac divi.sion.s at Kans;is City 
(which ate building the F-841'' under a 
prime contract with the Ait Force). As 
a result of the esten.sive subcontracting 
and the technical assistance to CM, the 
number of master gages needed was 
boosted to about three times that re- 
quired for a program involving normal 
build-up- 

Rcpublic didn’t base tlie facilities 
to do all this muster gage work at its 


home plant, so had to farm some of it 
out. Problems were involved here, too. 
It svas difficult to get firms with suffi- 
cient know-how and equipment foi 
this work, and team.? had to be sent 
out to coach these master gage makers 
(this was also true with Republic’s gen- 
eral tooling program). The project is 
now well on its way to completion. 

► OpKcs in Wing Fixtures— Optical 
tooling was intended to be applied on 
a large scale to the F-S4F. But unavail- 
abilitv of the instruments (scopes and 
icl.ited equipment) as a result of the 
Korean war, says Republic, necessitated 
tlie application, for the most part, of 
conventional set-up methods instead. 

Howes'cr. optics were used completely 
for the wing assembly fixtures, and 
witli considerable success, considering 
the relatively inexperienced jig build- 
ers, who had to be trained very quictlv. 

Republic has its own wing assembly 
line at its Port Washington facility, 
which went into operation the early 
part of this year. Setvel (Evansville, 
Ind.) also is under contract to build the 
entire wing. Otlier major subs include 
Kaiser Metal Products, Bristol, Pa., for 
aft fuselage section and empennage; 
and Goodyear Aircraft, Akron, Ohio, 
for windshield, canopy and turtle deck. 
Republic is building the forward fuse- 
lage .section. 

► Wing Forgings- Wing interior is 
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OuTSTAtnJiNC records of accomplishment 
achieved by Auto-Lite thru ex'er continuing 
research and advancements in products and 
production methods . - . point to Auto-Dte 


toAem e4mfim 

as a logical source of supply for the avia- 
tion industry. Engineering, production and 
design facilities are availahle. 

THE ELECTRIC AUTO-LITE COMPANY^ ^ 
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FUSELAGE ^ght) . 

wing BUiiigs; (lop, center) splice i»i 


TURTLE DECK AREA 

K,84I''. Tlic low arron iiiitic-jK-, llic jig pc 



AFT FUSELAGE ! 


practically an all-forging job. Among 
the heavier units made on the 18,000- 

• Front spar, inboard section. This 
part reaches from the root to about the 
middle of the leading edge slat span. 
This spar actually comprises two forg- 
ings joined by overlapping in the web 
sections, with a scarf splice on the cap. 
Remainder of the spar is a built-up 
section out to the wing tip. 

• Rear spar, inboard section. This is a 
one-piece forging reaching past the 
dap, where it is joined to a huilt-up 
continuance extending to the tip. 

• Four ribs located in the region of the 
forged spar sections. Two ribs of this 


group, located outboard, are connected 
by a heavy brace forging. 

• In addition to these ribs, another 
hammer-forged pair is located in the 
region of the built-up spar extensions. 
Other hammer-forgings include a group 
of about 14 leading edge ribs. 

► Wing Data— Wing span on tlie F is 
J3 ft. 7 in. Air foil is a 10% NACA 
64A010 section, normal to the i-chord 
line. Wing catliedral is 3 deg. 30 sec. 
Sweep on the i-chord line is 40 deg. 

Tlie plain flaps of the F-84E model 
have been retained and extend for 
about 50% of the panel span. Hinge 
line is located at 75% of the section 
chord normal to the i-cliord line. 


On the ailerons the tabs have been 
removed and there is now an irrevers- 
ible power boosted control svstem witli 
provisions for trimming in the system's 
feel cam. Tliis trim feature would be 
employed only when there is a symmetri- 
cal loading due to battle damage or 
unbalanced stores. 

► Refueling Station Change— First air- 
to-air refueling provision in the F-84 
series was in the G model— essentially 
an E with more power and other reGne- 

The F-84G lias been produced in 
large numbers as an interim plane be- 
fore the F, because of the redesign re- 
quired in the latter. In the G, the 
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Do you know this panel of experts? 


These Avien gages tell a story that 
may shape your future — especially if 
you’re an engineer. 

Remember the days of “ball and needle" instruments? 

The men in today’s cockpits need far more accurate gages 
of fuel and other quantities. Instrumentation has become a 
new science — a science in which Avien is a vital part. 
Every month, Avien produces over 10,000 major instru- 
ment components for the aviation industry. 

We'd like you to meet some of our panel members; 

A-Jet Tailpipe Thermometer, first to use the servo 
principle. Result: long scale and a gage unaffected 
by lead characteristics. 

B-Cylinder Head Temperature Indicator. Again, first to 
use the servo principle for long scale and greater 
accuracy. 

C-Jet Engine Thrustmeter that computes gross thrust 
from measurements of tailpipe pressures and ambient 
pressures. 

D-One of more than fifty Avien fuel gages. It measures 
fuel quantity by weight, eliminates moving parts in 
fuel tank. 

E— Avien fuel gage with a “sensitive" or vernier indicator 
to provide readability to 0.1% of contents. 

F-Counter Indicator, also readable to 0.1% of tank fuel. 
You can see how it tells the fuel story at a glance. 


Avien has made these gages smaller, simpler, lighter, more 
reliable, more accurate. 

Sound engineering made them that way. Hard work and 
hard thinking made them that way. Individual responsi- 
bility — all the way from drawing board to control board - 
made them that way- 

Avien is an engineering operation- Engineers are the 
“works" here, not the gears. And we're welcoming new mem- 
bers, engineers who can work head-to-head with some of 
the hardest-hitting men in this business. 

If you are an engineer of allied experience, we offer; I— 
High pay. 2— Interesting assignments, and the chance to 
follow through on every good idea you produce. 3— More 
money and more work, as you earn it. 

Modern plants? Of course. Employee benefits? All of them. 
But most important, Avien offers work! Important, reward- 
ing, fascinating — and not easy. 

If this makes sense to you, send us a detailed resume before 
the day is over. 
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Noii; all planes c 
extra safety of the Navy '"Fury” with 


HOLLINGSHEAD 


•inflammable 
hydraulic fluid 


Now — a hydraulic fluid that ujon’i burn is available 
for commercial use! Originally developed to meet Navy 
Specification MIL-F-7083 (AER), Hollingshead 123 
non-inflammable hydraulic fluid has a flammability 
rating of zero. In respect to the other qualities required to 
insure proper operation and long life of the hydraulic 
system, S2a equals or exceeds the present 
petroleum fluids. 

Write to Hollingshead to learn how this great new 
product development can be successfully incorporated to 
improve your aircraft safety. 


Check these additional advantages — 




higher viscosity index provides 



PROTECTION AGAINST CORROSION 



STABiiiTY — After extensive use 
vTith only normal addition of 
make-up fluid, there is no change 
in viscosity due to shear break- 
down. 

COST-~ Sa is the lowest cost 
non-inflaunnable fluid available 
today. Although it is higher in 
cost than the extremely inflam- 
mable petroleum fluids, the ob- 
vious advantage is more than 
worth the difference. 


WON’T BURN 

CAA tests show 
safety factor 



lO-FOOT FLAME >hool> out when o regular 
torch (6300* F.) under o pressure of 3000 p"sL 






Industrial Division 



Corporation 


840 Cooper Street, Camden 2 , New Jersey 



noz/.le is fixed to it. In the open posi. 
tion the door extends above the wing 
surface, carr>ing the nozzle with it up 
into the airstream. 

In this design switch, the guiding 
effect of the doors was lost, but the 
nozzle mouth was flared to insure mak- 
ing good contact with the boom nozzle. 
The installation on the F-84F has been 
diccked out satisfactorily in flight. 

► W'ing Ducts Later-Deepening of the 
air intake on the F model, from the 
circular opening of the E, has given 
greater air handling capacity. New ad- 
dition in the duct is a retractable 

A wing location for the duct origi- 
iiallv uns made in connection with the 
Er-84F— a day or night photo recon- 


naissance \crsiun u( the fightci-to get 
nose space for aerial cameras. Both this 
sliip and an F are flying with the wing 
ducts. Trials are reported to have giscii 
such excellent duct performance tliat it 
was decided to incorporate this type of 
duct in the fighter at some future date 
(F-84Fs now coming off the line still 
have the nose inlet). Use of wing ducts 
will clear the fighter’s nose to allow it 
to take avionic equipment, possibly 
radar or guns. 

The wing ducts are faired into the 
basic wing, resulting in a deeper sec- 
tion, But because the chord of this 
section of the wing is lengthened, the 
wing thickness ratio is increased only 
\erv slightly. The in.-itallation requires 
.some spar redesign. Duct portion ahead 


refueling station is located in the wing 
leading edge area near the root. The 
cover doors are split chordwise and 
liingcd at the siaes, so that when 
opened they form a guiding trough for 
the refueling boom nozzle. The leading 
edge location was chosen niainh- to 
avoid interference with the landing 
gear, and tliough the wing nose contour 
is a critical item in highspeed plaucs, 
no trouble was experienced acrod>- 
iiamicallv with the refueling installa- 
tion in this position. 

In the F-S4F, the refueling station is 
aft of the leading edge area, althougli 
still forward of the front spar, in a 
position dictated mainly by space avail- 
able. Door design differs from that in 
the F-84G in that it is a single piece, 
rear-hinged about a line normal to the 
fuselage centerline, and the receiving 
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Custom- 

made 

SYLPHON 

STAINLESS 

STEEL 

bellows 

assemblies 


DEFENSE WORKERS 


...against product troubles and expense! 


« If you're looking for a way to 
relieve yourself of the problems 
of producing stainless steel bel- 
lows assemblies, look to Fulton 
Sylphon or Bridgeport Thermo- 
stat. For bellows assemblies— 
simple or complex— are a specialty 
with us. Fact is, they have been 
for nearly half a century. 

Vb«r requirements and speci- 
fications can be met exactly. That 


can be a big help to you— save you 
time and money. For we have the 
skilled craftsmen, the facilities, 
and the ability to produce for you 
in any volume— on schedule. 

Sylphon bellows assemblies are 
used in many ways, in practically 
all industries . . . where there's a 
design problem involving control 
of temperatures and pressures. 
They open and close valves, 


dampers, etc., absorb expansion, 
provide packless construction, 
have many more uses. 

Your problem may parallel one 
we have solved for another cus- 
tomer. Or, we'll work with you to 
develop an assembly specifically 
adapted to your needs. Stainless 
steel and other metals. Wide size 
range. Write for information. Ask 
for idea-filled Catalog XA-1200. 


gMPtSATURE CONtSOtS 



Ilf the basic leading edge is tied into 
the fuselage structure. 

► Cockpit Cover— Canopy ou the E was 
the sliding bubble type- In the F model 
this was abandoned in favor of a 
hinged-arm, upward swinging type that 
raises the portion of the enclosure 
.above the pilot- For normal operation 
it is puslicd up to open. For emergency 
release, a button control not only 
causes canopy to open, but releases it 
from the fuselage a.s well. If it doesn't 
separate from the plane, another button 
sets off e.vplosive bolts, clearing the 
canopy for scat ejection. 

The upward-raising canopy is 
stronger, easier to install and better 
scaled than the sliding canopy. Another 
advantage is that equipment in the tur- 
tle deck (aft of cockpit) c.nii remain 
fixed, since the deck doesn't nio\'e. In 
the former sliding ty pe, tlic turtle deck 
was an integral part of the canopv, 
hence the deck .and the equipment 
attached to it mor ed with the Conopv. 

► New Fuselage Brakes— The speed 
brakes on the F-84F arc perforated 
units located on the fuselage sides just 
aft of the wing trailing edge. Previous 
F-84 models (including the G) have a 
single, unperforated brake on the fuse- 
lage bottom, which also doubles as a 
battery compartment access panel. 

The F's brakes c-.in be opened at anv 
speed in the fliglit range up to the 
plane's maximum dive speed, without 
any large trim cliangcs or cxcessisc buf- 
fetting— reported to be an improvement 
over operating conditions with the 
brake on the fuselage bottom. 

► Tail Details— Empennage of tlic 
F-8-1F was cntirclr’ redesigned to in- 
corporate srvccpback. The F tail de- 
sign now being incorporated in initial 
production planes embodies a cons’en- 
tional eles'.itor-typc control surface with 
irreversible ]30"cr boost, and I’ariablc 
positioning of the stabilizer for trim. 
In future production, tire arrangement 
will be a one-picce stabilizer, with the 
entire surface being used for control 

Actuation will change from hydrau- 
lics for the elevator and elcctricits' for 
the trim, to a wstem of hydraulic, ir- 
reversible power boost for the entire 
stabilizer, pins an emergency electrical 
system. 

A big forging in the F-8-tF is a 
combination fuselage-and-fin piece. 
Shape of the forging is similar to an 
iirverted Y, with curved arms. The in- 
r’crted leg serves as the lower part of 
the fin beam and the arms form tire 
upper part of the aft fuselage end. 

At present, the F-84G occupies most 
of the production area in Republic's 
Farmingdale facility. Tliis plane will be 
phased out over a period extending 
through 1953, while the F model nill 
be fed into the main line. 



sc advantages of the only complete 
arc ADEL'S comprehensive facilities 
in design development and 
and efficiency 
tc on ADEL— 

spendable psfformancc. 


ADEL 
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SET NEW DESIGN FREEDOM WITH 
AEROPRODUCTS £ELF-U)CKlN& ACTUATORS 
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Computer ‘Erects’ Its Own VOR, DME 


• Airborne device provides 
coiu'se, distance data. 

* Punched cards tune VOR 
stations in Collins unit. 

By Philip Klass 


Cedar Rapids, Iowa— Collins Radio 
has a new 53-lb. airborne navigation 
computer which in effect creates a syn- 
thetic VOR (omnirange) station and 
DME (distance measuring equipment) 
installation at practically any U. S. air- 
port to which a pilot might want to fly. 

This arbitrary-course computer pro- 
vides the pilot with visual omnirange- 

S e steering signals, and distance to 
tinatioii information, making possi- 
ble instrument flight to airports which 
have neither VOR nor DMfi, The Col- 
lins computer can operate from station 
bearing information pros-ided by two 
VOR receivers and need not await tlic 
long-promised installation of DME, 

► Pimched-Card Operation— Another 

Collins innovation is tne use of a plastic 
version of the IBM-type card to auto- 
maticallv tune the two VOR receivers 
to desired stations along the route and 
to automatically set in certain data 
needed by the computer. 

Collins thinks tlic punchcd-card ar- 
rangement will eliminate enough pilot 
duties and cliance for human error to 
more than justify its slight additional 
neigh t. 

► What It Can Do— Tlie new computer 
and its accessories eontinuouslv show; 

• Distance to a VOR station.' 

• Fly-lcft, fly-right Omnirange-type steer- 
ing instructions for instrument flight to 
any selected off-co ' ' - ’■ 


tinatioi 




• Distance to this selected off<ourse 
wavpoint or destination. 

• Distance to tonclidown during an 
II.S (instrument) approacli. providing 
there is a VOR station in close prox- 
imit>- to the airport. 

►New Approach-Offset track, or arbi- 
trary-course computers are not in them- 
selves new. Previous units have been 
designed to operate as “rho-theta” com- 
puters. using a DME distance signal 
(rho) and a VOR station bearing signal 
(theta). 

The Collins device is unique because 
it can operate either as a conventional 
rho-theta computer, or as a theta-theta 
computer from bearing angle signals ob- 
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DOW ANNOUNCES 

RELIANCE STEEL COMPANY 

as the West Coast Distributor 
for Magnesium Mill Products 



The Reliance Steel Company of Los Angeles 
now has available a comjtlete line of Dow Magnesium 
sheet, plate and extrusions. 


The first West Coast distributor for Dow magnesium 
provides another step towards meeting the ever- 
increasing demand for this lightest of all structural 
metals. Slock material ordered today will be de- 
livered tomorrow. 

The Reliance Steel Company has long been in the 
metal jobbing business concentrating primarily on 
steel and aluminum. Now, as an authorized Dow 
magnesium distributor, they are applying their years 
of experience to this lightweight metal. They carry 
8 complete line of wrought magnesium alloy prod- 
ucts including sheet and plate in various gauges 


and tempers; rod, bar. tubing and shapes. Complete 
facilities arc available for saw cutting and shearing, 
Dow is pleased to make this announcement about 
the Reliance Steel Company for it means that all 
users on the West Coast are now able to receive the 
best in prompt service and delivery on all standard 
magnesium wrought products. For complete infor- 
mation write the Reliance Steel Company, 2068 
East 37th Street. Los .A.ngeles 11, California. Be 
sure to gel on their mailing list for literature and 
stock data. THE DOW CHEMICAL COMPANY. Mag- 
nesium Ikpnrlmenl. Midland, Michigan. 


you can depend on DOW MAGNESIUM 



PLASTIC PUNCHED CARDS feed pic- 
to tunc VHP receivers aul^iatieally. ^rd 

tions. nie card tcadet can be shifted from 
otic pair of Jtatimiv to another by lotatii.g 

tained from bvo separate \'OR stations. 

I'liis versatility is an important fea- 
ture, Collins thinks, because most air- 
liiicis are now equipped rvith dual \'OR 
receivers whereas the program to in- 
.vtall DME has moved quite slowly. 
However, wlien DME becomes an op- 
erating reality, the Collins computer 
can be quickly switched to operate as a 
rlio-tbeta device, with only a slight 
weight penalty paid for such versatility. 
► Adds little W'eiglit— The Collins 
computer adds comparative!) little in 
weight and complexity to an airplane 
alteadv equipped with a dual VOR re- 
ceiver installation. Tlic computer and 
associated accessories vveigli about 13 
lb., rouglilv' half the weight of one cur- 
rent airborne DME equipment (whicli 
provides distance information without 
the arbitrary-course navigation feature). 

The complete Collins installation 

• Computer: housed in a i ATR tack, 
this unit contains four small servo sys- 
tems involved in the course and distance 
computation. A total of 12 vacuum 
tubes are used. 

• Punched-catd reader; This is tlie de- 
vice into which the plastic punched 
cards ate inserted. It converts the coded 
information into required computer in- 
puts and automatically tunes the two 
VOR receivers to required .stations. 

• AA'avpoint selector; This 3-in.-dia. 
panel instrument contains two knobs 
and two corresponding counter-type in- 
dicators. It is used by the pilot man- 
ually to set in the distance from one of 
the VOR stations to the desired way- 
point. or destination, and the magnetic 
bearing (called "azimuth") of a line 
connecting these two points. 

• Distance indicator; Tliis 3-in.-dia. 
piincl instrument gives the pilot a con- 
tinuous pointer-type indication of his 
distance in nautical miles from the 
selected waypoint or destination, or 


from touclidovvn during an ILb ap- 

► Easy To Use— The automatic 
punclied-card reader makes the naviga- 
tion computer extremely easy to use, as 
Collins demonstrated to Aviation 
Wekk in its twin Beech during a flight 
from Cedar Rapids to nearby Iowa City. 
(Iowa City lias its own VOR station 
but it wasn’t used during tlic danon- 
.stration.) 

Rolf W'ollan, the Collins pilot, 
selected a card which liad been pte- 
viouslv coded for use vvitli the Moline 
and Burlington. Ill,, VOR stations. The 
Collins pilot inserted tlic card in the 
reader and piislied a lever vvliicli 


"seated" the card and simultaneously 
gave tlic card reader tuning conttol of 
the airplane’s two VOR receivers. 

W'ollan then measured, on an aero- 
nautical chart, the airline distance from 
the Moline \'OR .station to the Iowa 
City airport. I'his distance, about -14 
nautical miles, was set in on tlic way- 
point selector. W^oltan next dcteimined 
tlic inagiictic bearing of a line connect- 
ing the Moline station vvitli the Iowa 
Citv airport (about 280 degrees) which 
was also set in on the azimuth counter 
of tlic wavpoint selector. 

► Just Like Omni-Once these two 
manual .settings had been made, the sys- 
tem was ready for operation in exactly 



Alloy and stainless steels for aircraft production 
r maintenance requirements are immediately 
available from your nearby Ryerson Plant. 

Our stocks currently include aircraft quality 
bars, sheets and strip in over 4(X> sizes, finishes 
and conditions. Also more than 300 types, 
shapes and sizes of aircraft quality stainless. So 
for quick steel shipment — aircraft o 
analysis . . . 


/^RYERSON 

IOSEPKT.«THSONSSON.IMC.>lANISAT,NEWYOBK.»OSrO*l.PHIlAD 
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tlic s<imc niannec as tlic pilot would fly 
oimii'taiigc signals. The computer had 
in effect erected a synthetic VOR and 
0M1£ station at the Iowa City airport. 

Onct \vc were airborne, the pilot had 
the customary choice of omnirange 
tadials to the Iowa City airport. The 
pilot decided on the most direct route 
(the radial passing through our existing 
position) and SO ne turned the course 
selector knob on the Collins course in- 
dicator until its bar and arrow were 
aligned. 

Had the aircraft been equipped with 
a conventional omni-bearing selector 
(OBS) and cross-pointer indicator (in- 
stead of the Collins course indicatoi), 


the pilot svould base turned the bearing 
selector knob until the vertical needle 
on the cross-pointer indicatoi was 

► On the Beam— glance at the dis- 
tance indicator on the Bccehcraft panel 
showed that we were about 18 nautical 
miles from Iowa Cits’. The pilot flew 
the plane to keep the course indicator 
bar and arrow aligned, just as he would 
if flviiig the omnirange. 'ITie distance 
indicator ticked off the miles until sud- 
denly the "to-from” flag on the Collins 
course indicator droppw from the “to" 
to the "from” position. 

"W'c should be os’cr the Iowa City 
airport," W’ollan said as he dipped a 


wing. A look proved tliat both the pilot, 
and the computer, were right. We were 
perhaps i to i mile to the right, but 
that svas good considering the inherent 
limitations of the computer, and the 
hasty and approximate distance and 
bearing measurements we had fed into 
the computer. 

► Multi-Station Cards— .\s presently de- 
signed, a single punchcd<atd can be 
coded to provide a choice of fis e differ- 
ent VOft station combinations for 
cross-fountry flight. The pilot can in- 
stantly change from one pair to another 
by rotating a small knob on the card 
reader. A small window in the card 
reader shosvs which two stations ate in 

Tire card selected for a cross-country 
flight must include VOR stations whose 
geographical locations will provide ade- 
quate signal coverage along the flight 
route. Two tiny signal flags arc included 
in the distance indicator to warn the 
ilot when signal strength of cither 
'OR station becomes too weak for 
satisfactory computer operation. 

When it becomes necessary to change 
\'OR stations, the pilot totafes the card 
reader knob. No other manipulations 
of the computer or associated equip- 
ment are needed and there is no more 
than a moment's interruption in com- 
puter sendee. 

► Use in ILS Approaches— At the Inter- 
national Air Transport Assn, meeting 
last spring in Copenhagen, the pilots 
need for a continuous indication of dis- 
tance to touchdown during ILS ap>- 
proaclies came under discussion. The 
information given by the Outer, middle, 
and houndrs- markers is too discontinu- 
ous. it was felt. The Collins computer 
can siihc this problem providing there 
is a ^’OR station within the local area 
of tlic ri-S runway. 

Under these conditions, the com- 
puter can solve its trigonometric prob- 
lem with siifiicient accuracy to permit a 
10:1 increase in the distance indicator’s 
scale factor. Instead of a 150-nautical 
mile full-scale indication, a 18-mile 
scale is used during an ILS approach. 

► ILS Approach Technique— When 
used in an ILS approach, the pilot sets 
tlie magnetic bearing of the Il5 runway 
into the Collins course indicator. TTie 
distance counter on the waypoint se- 
lector is set at zero. (The azimuth angle 
setting on the was-point selector may he 
left in any position because it has no 
effect when the distance counter is set 
to zcro.l 

Tlie punchcd-card is coded to auto- 
matically tune one VOR receiver to the 
localizer frequency and to change the 
distance indicator scale factor. From 
there on it is a conventional ILS ap- 
proach except that the pilot has a con- 
fimious indication of distance to touch- 
down. 

A similar technique is used if the air- 
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BY SPEEDING STEPS BETWEEN BAR STOCK AND BLADE 


Every military supplier has a special war 
to win. He must win his own race against his 
enemy counterpart. 

As primary suppliers of forged turbine and com- 
pressor blades to the aircraft industry, Utica 
is going at top speed. But that alone is not good 
enough — not for this race. 


So we at Utica examine our methods, study 
them, modify them, improve them. We seek 
always to speed, shorten and eliminate steps 
between bar stock and blade. 

The job must be done today, for today is soon 
tomorrow. Tomorrow’s method will not wait 
until the day after — not at Utica. 


UTICA DROP FORGE & TOOL CORPORATION, Ufieo 4, New York 

THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
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craft is being Bown to an airport 
equipped with VOR and the ‘‘arbitrarj’ 
course" feature isn't required. The way- 
point selector distance is set to zero and 
the distance indicator then reads dis- 
tance to the VOR station. 

► Accuracy— 'I'he Collins computer ac- 
curac)- when operating as a theta-theta 
computer is generally almost as good as 
when operating as a rho-theta computer. 
Under some conditions of airplane lo- 
cation relative to the VORs, tne theta- 
theta accuracy is slightly better than 
a rho-theta computer, a preliminary 
Collins analysis shows. This is based 
on assumed VOR bearing errors of 2 
deg. and a DME error of 0.3 mile plus 
2% of tlie measured distance. 

Tliis analysis, which Collins empha- 
sizes is not yet complete, indicates that 
the computer will give position errors 
of less than a mile under favorable con- 
ditions. Wlicn used in ILS approaches, 
errors arc cut to one tenth tnis value 
by the change in scale factor. 

► Operating Limitations— Under some 
conditions of airolane location relative 
to the hvo VOR stations in use, the 
triangulation errors of a theta-theta 
computer become excessive. This hap- 
pens when the lines of bearing (or re- 
ciprocals) to the two stations differ by 
less than (approximately) 15 degrees. 

If this condition arises, the Collins 
computet automatically drops the flag 
alarms on the distance indicator and the 
course indicator (or cross-pointer indi- 
cator). With this warning, the pilot 
can either change to a new pair of VORs 
or fly bv compass heading until he has 
passed through the critical 1 5-deg. zone. 
By careful selection of VORs in ad- 
vance of flight it is usually possible to 
avoid flying through such un-iiscablc 

► Principles of Operation— Tlie Collins 
device is an analog-type computer oper- 
ating on the null-balance principle and 
using -400 cycle a.c. signal voltages. Tt 
consists of two individual, but not in- 
dependent. elements. One establishes 
airplane position relative to the two 
omnirange stations by calculating the 
distance to one station (arbitrarily called 
the "master" station). Tlic other cle- 
inent establishes the arbitrary course to 
a waypoint or destination, and calcu- 
lates the distance to this point. 

Because the distances involved arc 
reasonably short, computation is based 
on plane-trigonometric equations rather 
than on the morc-diflicult-to-mcchanizc 
spherical trigonometry. 

► Position Calculator— When a pilot, 
using a basic omnirange receiver, wants 
to determine his bearing to the station, 
he rotates the bearing selector knob on 
his omni-bearing selector until the \’er- 
tical needle of his cross-pointer indi- 
cator is centered. He then reads the 
station bearing on the OBS dial. 

In the Collins navigation computer. 
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wide frequency-range precision inverter 

can also be used as a precision synchronous rectifier 
or "ring demodulator" 

Designed for military and industrial use: Bristol Syncroverter 
Switch is designed for a wide range of applications, including 
precision use in aircraft and guided missiles at high altitudes, 
gun directors, electronic computers, instruments, null detectors, 
and many similar devices. 

Contacts: Contacts are provided for double-pole reversing 
switch action, or two synchronized independent single-pole 
double-throw actions. 

Response: The switching time is in the order of SO micro- 
seconds. 

Effects of Thermal emf eliminated: Extremely small thermal 
emf’s at the contacts are self-cancelling by the double-pole re- 
versing contact arrangement. 

Switching Dissymmetry; Less than V4 of 1 percent. 

Hermetically sealed in a military-type case against dust and 
corrosion. 

Write for complete specifications to The Bristol Company, 130 
Bristol Road, Waterbury 20, Conn. 

^BRISTOL 

FINE PRECISION INSTRUMENTS FOR OVER 60 YEARS 



master stab'oD, using the equation shown 
under the figuTC, 


this task is continuously and automatr- 
cally perfonned by two small servo sys- 
tems, one for each of the two omni 
stations. These two servos set up sta- 
tion bearing angles 9, and 9> in the com- 
puter. (See diagram above.) 

Each of these two bearing angles, as 
obtained from the receivers, is referred 
to the magnetic north of its respective 
station location. Since magnetic varia- 
tion (difference between true and mag- 
rretic north) at each station may be 
different, correction must be made so 
that both bearing angles ate measured 
from the same reference. The station 
selected as the "master” for any par- 
ticular flight sers’es as this reference. 
TTie correction angle, normally less than 
4 deg., is introduced into the bearing 
of the auxiliary station (9,), by the 
punched-card reader. 

One added bit of information is re- 
quited before the position calculator 
can go to work. It needs to know the 
distance (S) between the two omni sta- 
tions. The punched card supplies this 
input in the form of east-west (X.l 
and north-south (Y.) components of 
this distance. The card reader converts 
these distances into proportional 400 
cycle a.c. voltages. 

► Distance-to-Station Equation — The 
equation for the distance to the master 
VOR station which the computer solves 


D 


Ys tin e, -Xs cos 0, 
sin (Oi - e,) 


lire angle 9, is the auxiliary station 
bearing angle, corrected for difference 
in magnetic variation. The rest of the 
trigonometry is performed with te- 

(A resolver is a small synchro-type 
device used to resolve incoming volt- 
ages into their sine and cosine com- 
ponents. The resolver’s sine winding 
will deliver a voltage proportional to 
the product of the exciting voltage- 
applied to the rotor winding— and the 
sine of the angle through which the 
resolver's shaft has been rotated from 
its null position. The cosine output 
winding operates on the basis of the 
cosine of the angle of shaft rotation. If 
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A Mightier Cutiass Comes Aboard 


The latest in the Cutlass family — the Chance 
Vought F7U-3— has gone to sea. 

The Navy has completed extensive carrier qualifi- 
cation tests with this new airplane. 

With its more powerful engines, greater perform- 
ance and load carrying ability, varied armament and 
long range, the Cutlass offers the Navy an exception- 
ally versatile high performance shipboard weapon, a 
worthy successor to the famous, and still active. 
Chance Vought Corsair. 


A Cutlass was the first swept-wing jet to take off 
and land aboard a carrier. The F7U-3 soon will join 
the fleet in quantity to make the swept-wing, tailless 
configuration a familiar sight on the high seas. 

For thirty-five years. Chance Vought Aircraft has 
been producing aircraft to meet the exacting require- 
ments of the United States Navy. As Cutlasses 
continue in production, Chance Vought will continue 
to modify and improve these aircraft to meet the 
Navy’s changing operational needs. 


Chance Vought Aircraft * OAUAt, TIXAS 
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ONE 




Frankly, workme at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you’d 
like to work on the planes that will 
make tomorrow’s aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too. 

North Amerreon Extras— 

Salaries commensurate with ability and 
experience • Paid vacations • A grow- 
ing organization • Complete employee 
service program • Cost of living bo- 
nuses • Six paid holidays a year • Fin- 
est facilities and equipment • Excellent 
opportunities for advancement • Group 
insurance including family plan • Sick 
leave time off • Traosportation and 
moving allowances • Employees Credit 
Union • Educational refund program 
» Low-cost group health (including 
family) and accident and life insurance 
s A company 24 years young, 

IVrlta Today 

Please write us for complete informa- 
tion on career opportunities at North 

education, background and experience. 



NORTH AMERICAN 
AVIATION, INC. 

Dipt, to, EngisMring P.rionnsl Office 
Lei Aegetei tnfsrnatlonal Airpert 



the sinc-cosinc windings ate themselves 
excited, the rotor winding will deliver 
a voltage of the form X sin 6 ± Y cos 9 
« here 6 is the sliaft rotation and X and 
Y arc the voltages applied to the sine 
and cosine windings respectively.) 

'llic servo systems wliicli establish 
eonrpiitct beating angles 0, and 9- each 
drive a sinc-cosino resolver. When the 
cosine and sine windings ace excited 
by card reader voltages proportional to 
X. and Y,. respectively, the voltage out- 
put from the resolver is proportional to 
V,sin9, — X.COS9;, the numerator of 
the distance equation. 

A voltage representing the denomi- 
nator of this equation is obtained by 
passing a signal generated by a servo- 
systcm-opecated voltage divider through 
windings of both the 9, and 9, resolvers 
in a series connection. The servo sys- 
tem continuously positions the voltage 
divider to make the denominator volt- 
age equal to the numerator voltage- As 
a result the magnitude of the servo- 
driven divider voltage is proportional to 
the distance to the master station (D). 

► When Used With DME-The pur- 
pose of the portion of the computer 
described so tar is to establish the dis- 
tance to the master station. kVhen 
DMF, comes into use, a signal propor- 
tional to this distance becomes avail- 
able from the DMF. equipment with- 
out triangulation. Wlion operated with 
DME. the computer servo system used 
to solve the distance-to-station equa- 
tion is reconnected to set DME dis- 
tance into the computcr. 

► Arbitran' Course Calculation— Tlie 
voltage (derived eitlier from DME or 
triaiiEulation) proportional to distance 
to tlic master station (D) is resolved 
into an e.ist-wcst and a north-south 
component bs' a sine<osinc resolver 
driven from the 9, servo svstem. Tlie 
distance from tlic master VOR station 
to the selected w-aypoiiit (d). set in bv 
the pilot, is also resolved into F.-W 
and K-S components. This is accom- 
plished by a sine-cosine resoher in the 


waypoint selector into which the pilot 
sets the magnetic bearing (azimuth) of 
the line connecting tlie waypoint and 
the master VOR station. 

'Ihc two E-W and the two N-S dis- 
tance voltages are added to give total 
distance voltages, Xd,. and Yj.. (dia- 
gram at left). Computer then needs 
only one additional input in order to 
calculate its answers. 'Ihis it gets when 
the pilot selects and sets in the mag- 
netic course he wants to fly to the 
waypoint. Setting this in the OBS or 
Collins course indicator rotates the 
shaft of a sine-cosine resolver through 

Thccompiiter is now ready to solve for 
dishmec-to-waypoint using the follow- 
ing equation, distance to Wavpoint = 
Xt..jsiii9, -I- Yo,jcos9,. By exciting the 
9, resolver sine winding svith a soltage 
proportional to Xd,. and the cosine 
winding uith a voltage proportional to 
Y„j. an output voltage is obtained from 
one resolver rotor winding which is 
proportional to the distance to svay- 
point (on the selected course.) This 
\oltagc is converted into a visual mile- 
age indication in the panel-mounted 
distance indicator by a fourtli sen'O 
system wliicli positions a voltage di- 
vider to buck (null) out the distance 
soltage, simultaneously positioning the 
instniment pointer. 

► Deviation From Course— A second 
output voltage is obtained from the 9, 
resmver from another rotor winding dis- 
placed 90 deg. from the “distance volt- 
age" rotor winding. This rotor winding 
voltage corresponds to the course devia- 
tion equation; 

Course Deviation = Xn.«cosO, — 
Yo..sin9.. 

The net voltage (if any) is fed to 
the deviation bar on the Collins course 
indicator or to the vertical needle on 
tlic cross-pointer indicator. 

kVTiCn the airplane is on the pre- 
scribed course, tlic net voltage will be 
zero and the steering needle will be 
centered. If the airplane is left or riglit 
of the desired course, tlie net voltage 
will have the proper phase to displace 
the steering needle in the appropriate 

► Rcliabilitv’— Bv using nnll-sccking 
servo si’stcms to mechanize its compu- 
tations. Collins has made the computer 
acciimcv independent of normal voltage 
and frequency variations experienced in 
aircraft 400-cycle power supplies. 

Tlic Collins n.ivigation computer is 
much less complicated than DMF. air 
borne equipment, has no "sensitive cir- 
cuits," and should therefore prove 
less susceptible to failure. Tn fact, all 
of flic functions performed by the 12 
v.iaium tubes in the computer could 
be accomplished bv the more rugged 
and reliable magnetic amplifiers. 

► Future Plans— Collins is curtcutly 
production-designing its navigation 
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suggested by extensive flight tests of 
the present development model. On 
the strength of interest shown by pos- 
sible users, Collins plans to build a 
limited quantity of production models 
for off-the-shelf sales. 


S pitTER CENTER 


► High Altitude Ptgblems-The high- 
flying B-J6 and RB-36 have shown up 
curious avionics equipment problem.s, 
including one where spurious targets 
appeared on the radar bc-cause of cold- 


temperature shrinkage of its long wave- 
guide. Ilic shrinkage loosened wave- 
guide fittings, allowing radar encrCT to 
leak out, bounce around inside the fuse- 
lage, and return to appear on tlic scope 
as a target at extremely close range, 
W. li. Crow of Convair told a recent 
R■1'C.^ meeting in Buffalo. 

► Convair Drops Temperature Limits— 
Convair has lowered the low-tempera- 
ture specs for practically all of its con- 
tractor-fimiished-cquipineiit used on 
the B-36 to “well below — 65F” because 
of temperatures the B-36 lias en- 
countered at high altitudes. Crow also 
told the recent RTCA meeting.— PK 
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• EXPERIENCED FLIGHT TEST 

INSTRUMENTATION ENGINEERS 

• FLIGHT TEST ENGINEERS 

• FUGHT TEST ANALYSTS 

Dealing with 

• GUIDED MISSILES 
• AIRPLANE SYSTEMS 

• AUTOPILOTS 

The Missile and Control Equip- 
ment Laboratory of North American 
Aviation has openings in its flight 
test organization to handle flight 
testing of guided missiles and elec- 
tronic control systems. 

Excellent opportunities are of- 
fered for experienced engineers and 
analysis with airplane and guided 
missile flight test and flight test in- 
strumentation background. 

Outstanding opportunities are 
available on a long-range develop- 
ment program on basic guided mis- 
sile work. 

• SALARIES COMMENSURATE WITH 

TRAINING AND EXPERIENCE 
• EXCELLENT WORKING CONDITIONS 
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1. Aircraft Quality Alloy steel. 
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3. Threods rolled after heat 
treating to moke grain flow 
follow the thread contour for 
greoter strength. 

4. Precision finished to specifi- 

5. Finished product rigidly in- 
spected. 

All of this adds up to BOLTS 
that will withstand greater 
stresses end strains than speci- 
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Airline Income in the Third Quarter 
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Traffic Rise Bolsters Carrier Net 

Tliinl-quarler reports of 14 airlines show a 20% gain 
over 1951; nation’s average industrial gain: 5.2%. 


■\ definite impras'cnient in airline 
earnings is rc\ealed in third-quarter re- 
sults reported b\’ most of the industry. 

group of 14 air carriers shows net 
earnings of S20.2 million for the cur- 
rent third quarter as compared to S16.S 
million for the same period a year ago. 
Tliis gain of 20% compares with an 
average improveniciit in earnings of 
nnh' 5.2% shown bv a total of 727 in- 
dustrial companies during the same 

few carriers bclics'e inipros'ed re- 
sults are due to better cost control, but 
it nias’ be premature to assume this, 
for these other factors also played a 
part; 

• The third quarter generally represents 
a i3C.ll; seasonal period for manv of the 
operators. ^Vhen volume of operations 
is rising the les’cripc factor tends to 
create a condition of rapidlv expanding 
oarn'nss which, in turn, sometimes 
camouflaoes cost factor elements. 

• In a few instances, profits on the sale 
of cquinment contributed importantly 
to third-quarter earnings. 

• Current compirisons ire ilso being 
inidc w ith adinsted 1951 reports due to 
restatement of tax accruals and other 

► Traffic Rise Helps— There is no doubt 
that sham increases in traffic underlie 
the gains in earnings reported. This can 
be seen from the accompanving table 
which res’cals third-quarter gross rev- 
enues and net income. Of the 14 car- 
riers presented onlv four failed to dem- 


onstrate any comparative improvement 
in third-quarter earnings; and special 
factors pttsail in tliese cases. 

► Closer Look— study ot some of the 
individual reports turns up interesting 
sidelights on third-quarter operations of 
the curriers. 

• American AirUncs showed an all-time 
high in gross revenues and earnings for 
the current quarter, the product of new 
peaks in passenger traffic during the 
period. As a result of the excellent 
showing in the third quarter, the com- 
pany ssas able to overcome the lower 
earnings fin contrast to the like 1951 
period) of the first six months of this 
vear. The cumulative net earnings for 
the first nine month.? of 1952 aggre- 
gated S9.762.759 as compared with 
S9.460.655 for the same period of 1951. 
Tlic continuation of the same trend in 
p.isscngcr traffic, revenues and earnings 
for the remainder of the year c.an assure 
.American a banner year with new all- 
time highs. 

• Braniff, in reporting its third-quarter 
results, notes that its Latin American 
dis’isinn sustained an operating loss 
"which should be recouped together 
with a profit when (the) final inter- 
national mail pav is decided by the 
CAB. . . .” Until the Board issues its 
findings in the proceeding, howes’cr. no 
conclusive financial report is possible, 
nor can an\’ expectation of augmented 
earnings from this des'elopment be an- 
ticipated. Braniff also notes that the 
consolidation with Mid-Continent and 
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tlic introduction of Convait 340s have 
••pliigued" the company with '•uncon- 
trollable increasing costs,” 

• Delta affords a good example of a 
carrier being helped inateriall)' through 
profits on the sale of equipment. I'ot 
the current quartet, net profit befote 
the ''special item'' was 5377,343. vir- 
tually unchanged from the S386.37Z 
shown for the same quarter of a tear 
ago. However a gross profit of $618,976 
was realized on the sak of a DC.4 and 
spare engine. After income tax pro- 
vision, this left a net capital gain of 
$442,976. 

• M'estem, similarly, despite special op- 
etafing costs during the third quarter, 
was helped considerably bv a $273,000 
capital gain. Non-recurring items of a 
similar nature were also present in the 
1951 earnings. 

In almost all eases, 1951 earnings 
have been restated to reflect tax adjust- 
ments arising from mail rate revisions 
or other eauses. It is likelv that, for a 
number of the carriers, similar retro- 
active adiustment,s on 1952 results will 
ultiinatciv appear. 

► Basically Firm— On the whole, the 
quality of earnings of most of the in- 
dustry is firm and of considerable sub- 
stance, reflecting basic profitabililv, 
Tliis is particularlv true or those car- 
riers now on a permanent mail rate of 
either 45 cents or 53 cents a ton-mile. 

The steadying effect of a ^rmanent 

enough uncertainties m ^the nature of 
air transportation without having re- 
ported results subject to siibscqiient 
qualifications. 

A continuation of thus course in the 
character of airline earnings will go far 
in developing a higher degree of in- 
vestor confidence in the industrv. But 
the important factor, of course, in de- 
veloping and maintaining investment 
confidence for the airline group, re- 
mains in tlie ability of the individual 
companies to generate continuing earn- 
ing power, or at least have the hope of 
doing so in the future. 

— Selig Altschul 

Solar Extra Dividend 

Solar Aircraft Co. has declared a regu- 
lar quarterly dividend of 20 cents a 
share and an extra dividend of 5 cents 
a share, both payable fan. 15 to stock- 
holders of record Dee. 31. Backlog 
amounts to more than $92 million. 

TWA Sinking Fund 

Trans World Airlines has deposited 
$2,757,000 to complete all the com- 
pany’s sinking fund and interest pay- 
ments for 1952 to Equitable Life As- 
surance Society on loans negotiated in 
1945-46. Tins reduced the original loan 
of 540 million to 526.630,000. 
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HESMETIC SEALED Type RKH Plugs and 
KH Recepcacles mate with their corre- 
sponding Cannon RK and K standard 
fittings. The basic construction of fused 
vitreous insulation around the contacts 
is same as GS type. Shell materials and 

types of flange or hex-b;ilkhead styles 
may be made to order. 

Refer to KH-1 Section inKBuIlelin. 


Sue-MINIATUEE receptacles of the new 
Cannon "U" Series are used on minia- 
ture switches, relays, transformers, 
amplifiers, and other sealed compo- 
nents. requiring a true hermetic seal or 

performance superiority. 

"U” plugs have a steel shell and 
"SILCAN'’'' insulator, cable relief and 
moisture resistant sleeve. 

Bayonet-type locking means pre- 
vents vibration failure. Rated 1700v. 
d.c.; Sa. Available in 3. 6, and 12 con- 
tact arrangements with one plug style 





GS Types mate with standard 
AN(MIL) types. These highly suc- 
cessful hermetically sealed plugs 
(GS06) and receptacles (GS02) pio- 
neered (his field and are top quality 
fillings. Fused vitreous insulation pro- 
vides a true hermetic seal for relays, 
position indicators, etc. Shells are steel, 
finished in cadmium plate and bleached 
Iriditc; coupling nut on plug is natural 
finish Dural. Eyelet or solder pot ter- 
minals. 

Built to resist thermal shock. 
-300’F. to ♦600°F-, surpassing MIL 
Spec. GS02 Types will withstand oper- 
ation temperatures 400'F. to 600’F., 
and pressures as high as 200 to 900 
psi; specials to 7500 psi. GS Types 
approximate AN voltage and current 
ratings. Wide range of AN layouU 

See CS-3 section in AN-8 Bulletin 


COMING: TYPE '‘OH" HERMETIC SEALED 
CONNECTORS SIMILAR TO PRESENT 
0A-I5P 
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Hydraulic Experts Study Pumps, Fluids 



• Airlines tell conference 
wafer kits reduce noise. 

• Reports presented on 
non-flammable fluids. 

By George L. Christian 

15etroit— A hundred aircraft hydrau- 
lic specialists from all over the world 
attended the recent Vickers, Inc., 
Tranroort Hydraulic Aircraft Confer- 
ence fiere. n'ley represented 14 Ameri- 
can and seven foreign airlines. U. S- 
and foreign airframe manufacturers, 
hydraulic fluid, ball bearing and tubing 
companies, and the armed services- 

Duriiig tlic two-day session, the ex- 
perts talked about hydraulic pumps 
(fixed-variable-displaccmcnt, and elec- 
tric-motor-driven), livdraulic motors, 
valves and accumulators, hydraulic 
fluids, tube fittings, tubing and hose, 
and O rings. 

A featuTO of the inecting was the 
coniprehcnsi'C discussion of the de 
Har illand Comet's four main and two 
auxiliary hydraulic systems bv British 
Overseas Airways Corp.’s Sydney Old- 
field. the firm’s chief technical officer, 
chief desclopmcnt engineer’s branch, 
London. Tliis paper was carried in de- 
tail in ,-\viATCON WuKK Dec. 1. p- 56. 

Pumps, 

Fixed Displacement 

Damping the sharp pressure rises of 
piils.ilion and muting the resultant 
noise arc being successfully accom- 

E lislicd by the Vickers-deseloped wafer 
it installation on the company’s 
pumps, the meeting heard. 

Here is a summary of the views ex- 
pressed about the effectiveness of wafer 
kits and savings to he derived from 
their use; 

• Noise accumulators used on DC-6s 
and -6Bs will be eliminated on the 
DC-7, whose pumps will incorporate 
wafer kits, the Douglas spokesman said. 
He added that the kit eliminated 85% 
of hydraulic system noisc. 

• Flight tests will be conducted on 
1049s, Lockheed said, to see if wafer 
kits could eliminate pulsation filters, 
standard equipment on Constellation 
airplanes. 

• Braniff discarded noise filters, inas- 
much as wafer kits reduced noise level 
50%. There was also a considerable 


saving in maintenance. Braniff found. 

• Increased pump life was cited by 
Northwest— pump overhaul period was 
raised from 1,500 to 3,000 hours. A 
functional check is still made at 1,500 
hours. 

• Pan American said it ran its pumps 
2,400 hours on Convair 240s. 

• Operational pump check at first en- 
gine change and removal at second en- 
gine change is the procedure at Ameri- 

■ FAistem said the kits were giving good 
results. 

Various airlines cited low overliau! 
cost of Vickers pumps. Their figures: 



Trans-Canada described the failure 
picture for Vickers pumps in the period 
]une 1951 to May 1952; time accumu- 
lated— 134,816 pump hours; one mal- 
function (reason, worn parts); two 
removed as a precaution due to dry sys- 
tem; two removed, tested OK and re- 
used; one removed due to damaged 
fitting caused by ground handling. 

Some Convair operators expressed 
concern about the liydraulic system's 
iiiiidcquate fluid flow wlien the plane 
was taxiing with engine turning over 
slowlv. United, for instance, had poor 
braking wlien the ground cooling fan 
was in operation, but licked this prob- 
lem bv installing a priority valve which 
cuts fluid flow to the fan when system 
pressure drops below 1,900 psi„ restores 
the flow when the pressure reaches 
2.000 psi. 


KLM had an interesting approach 
to the problem of pump rear oil seals 
scoring the rotating group sluft. ’Hie 
airline made up a plastic sluift and 
.1 ttaiisp:ircut housing. This was given 
to mechanics and their tccliniquc of in- 
stalling the seal studied. Result 
sliowcd tliat 60% of the mcclianic 
did not know how to install tlic seal. 

Pumps, 

Variable Displacement' 

■Aetna thrust bearings in Vickers 
v-ariable-displaccnrait pumps came in 
for favorable comment by the airlines. 

Chicago &• Southern is getting two 
runs out of the .Aetna bearing instead 
of one run. 

Trans-Canada and TWA replace the 
bearings "on condition." Trans World’s 
spokesman said that his experience 
with the Aetna bearing was that if it 
would last one run, it was good for two 
more. Majoritv of failures occurred 
during the first tun. 

Aetna’s representative pointed out: 

• Metal fatigue, not wear, is the usual 
cause of failure of an antifriction 
bearing. 

• Even load distribution over all the 
balls is very important. 

• Bearing race spalling is cause for im- 
mediate rejection. 

• Bearing must be installed square on 
its shaft. 

• Heavv centrifugal loads created by 
rapidly rotating balls is a problem. 

► Chips in the System— Airlines agree 
the most common source of hydraulic 
fluid contamination is pump failure. So 
the que.stion was raised; Why are 
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Inconel “X” 

may hold the key 
to your aircraft 
design problem 

Suppose you wanted an alloy that met these 
specifications: 

—High elastic limits above 1300® F. 
—Outstanding high-temperature strength 
—High resistance to oxidation 
—Readily fabricated into shape needed 
-Weldable by commonly-used methods 

Then, Inconel "X”* is your alloyl An age- 
hardenable alloy, it has every one of the proper- 
ties mentioned— and a good many to spare- The 
jet plane afterburner bellows shown above is 
one application where Inconel “X" filled the bill 
perfectly; there are countless other aircraft jobs 
where it also meets all needs. 

Let's take a brief look at some of the principal 
characteristics of Inconel "X": 

After suitable heat treatment, it is an unusually 
strong alloy both at ordinary temperatures and 
at red heat. It offers excellent resistance to oxi- 
dation at high temperatures. 

Its stiffness, or modulus of elasticity, is high— 
about equal to that of alloy steels. 




Resistance to impact is good, too. And you also 
have hardness . . . machinability . . . good forging 
and fabricating qualities. As for welding, this can 
be accomplished by most of the commonly-used 
methods including metal arc, inert gas metal arc 
or atomic hydrogen arc, resistance spot and seam, 
and resistance butt. In short, Inconel "X" is the 
kind of metal you can work with - and get the 
results you want. 

Naturally, there is not space enough here to 
cover all of the properties and characteristics of 
Inconel “X". So we’ve prepared an 80-page ref- 
erence manual and packed it full of the kind of 
information we thought you’d like to have. You 
can get a copy— without charge— by dropping us 
a line and asking for the “Inconel 'X' Data and 
Information Manual." Write for it— now. 

One final-and important— point Inconel “X”, 
like other nickel alloys, is now on extended de- 
livery because of defense needs. So it is important 
to include NPA rating and complete end-use in- 
formation with all orders. 


THE INTERNATIONAL NICKEL COMPANY, INC 
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pumps prutcctcd from the system b> 
filtCTS but the system is mirmally not 
protected from the pumps? 

Lockheed said that it had had a 
bad time with cliips in the system— al- 
thougli 85% would go down the case 
drain, 15% were pumped into the 
pressure line. Lockliccd had considered 
putting an .008 chip strainer in the 
system, but since gear retraction time 
on Connies is critical, pressure drop 
such .1 unit would create was con- 
sidered undesirable. It was also felt 
micronic filters would impose an un- 
acceptable svciglit and size pcnalty. 

R. Asccncio, Air hVancc's representa- 
ti\-c. noted that tlic Vickers \'’iscounl 
and Snease Languedoc aircraft have 
filters on tlic hsdr.mlic pump outlet 
lines. He stressed the fact tliat flushing 
a hydraulic s'stcm «as an cxpensisc 
and'timc-consimiiiig job which grounds 
an aircraft for a relatively long period 
of time- Tlieteforc, filters in the pres- 
sure line are desirable, if they can be 
installed without undue penalties to 
hydraulic svstem performance. 

Chance Vought has 5-micron filters 
In one of its aircraft. Tliese are backed 
up by an 80-mcsh filter to catch debris 
of the micron filters if and when they 
blow up. CV added that its experience 
had been that when a pump fails, filters 
clog and by-pas.s valves open, flooding 
the svstem with chip.s. So, even witfl 
filters in the pressure line, flushing 
usually is still required. 


said that it flushed livdrauUc 
systems so .seldom that this was not a 
lunttcr of too great concern. 

Valves & 

Accumulators 

Airlines reported on results of using 
the -A version of the Vickers AA-34500 
scries unloading valve instead of the 
basic design: 

• TWA; Substantial improvement . . . 
vahe is completelv satisfactory. 

• EAL: In process of changing over, 
no o|)iuion so far. 

• AA: Valve is an improvement, but it 
•-till fails and is noisy- 

• UAL: Have had some trouble nitli 
lahe's inaNimum service life on Con- 
vair 340; changing O ting to Teflon 
(when used with Skydrol), but noise 
\alvc makes with Teflon O ring in- 
dicates that this mav not be tlic aiisn er. 

Gcneral consensus was that flic 
salve was more reliable and did reduce 

In the discussions about accumula- 
tors. Northwest expressed concern 
about the .AV6287 high-pressure air 
valve used on new Bendix accumulators. 
The I-in. liex assembly of the valve 
has safety-wire holes, but the accuinu- 
liitnr does not. Tlie carrier contended 
tlic meclianic had no warning that lie 
was miming out of tiircads when un- 
screwing the valve so that it was pos- 
-sible for an unsuspocbiig workman to 


Swiss architect lias come up with the Air 
Key Terminal-designed to take some n( 
the walking out of flying. Ilie teniiiiial 
scheme seeks to “avoid everything which 
might constitute a hindrance to the fluidity' 
of bavel," its designer, K. K. Hcrslec st-atw. 


reducing hazard to passengers and climinat- 

today's airports. Passengers will get from 
Ihe terminal to the planes in shuttle buses 
with luadiiig ramps adjustable to the height 
of various aircraft. Information is available 
from Ait Kev I'erminal Planning Office, 
17 Rue de Candolle, Geneva, Switzerland. 


HARTWELL 

AVIATION SUPPLY COMPANY 

Mamifaclurers of Aircraft Flush Lalchis 
and Hinges, Fillings and Cable Terminals. 
9055 Vanic* Bovlevard, las Aivgalai 34, Calif. 


flush^iugged — Positive Action 
I Operate — lightweight 
vple to fnsfaff 
: H-9100 Sei 
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No matter what the design problems, or operating 
conditions, Hartman is ready to Step in and help you 
solve your DC control problems . . . show you how we 
can contactor and control elements to save weight, 

space and wiring as shown in the ossemblies below, 



We produce a broad line of DC contactors from (5 to 120 volts in 
ratings of 50, 300, 400, 600 and 1000 amperes. All are designed 
to give thousands of operating cycles at rated capacity through 
wide ambient temperatures, humidity and dust ... at altitude or 
under severe conditions of vibration, acceleration, shock. 

So if you have a problem involving DC controls and want to cut 
down on "lead time," turn it over to Hartman for speedy solution. 
Take advantage of the e/Hciency that comes from half a century of 
specialization. ».»i< 


the Hartman Electrical Mfg. co, 

aniLQC 

'DC;^CONTaOl KtAOeUASTtRS* MANSSItlO, OHIO 



have a valve blow out on him. Old 
\alvcs liiss first, giving warning that 
onh’ a few threads are left. At NWA 
new vabes are being replaced with the 
older, hissing type. 

Hydraulic Fluids 

ITic competition between Mon- 
santo's Skydrol and Hollingshcad’s H-2, 
the "Big Two" of non-flammable hy- 
draulic fiuids. continues. 

► UAL Skydiol Tests— United is still 
testing both fluids. Skydrol has been 
tested on a C-54, and is going into 
UAL's DC-6Bs and Con\air 540s. The 
carrier reports: 

■ Skydrol has posed mostly nuisance 
problems, siicli a.« trouble with pump 
shaft seals and witli windshield wipers. 
Maintenance troubles have been limited 
to difBcnltics with tubing clamps and 
door seals. 

• No appreciable increase in component 
life lias been noted to date, despite 
Skvdtol's increased lubricity. 

► UAL H-2 Tests-UAI. tested 11-2 in 
a domestic C-54 cargo plane for 1,800 
hr. The carrier uus compelled to switch 
back to conventional fluid (3580) when 
the plane was changed from cargo to 
tourist opetaHon. 

Several hydraulic components, such 
as relief valves and brake assemblies, 
were removed at engine change (1,000 
hr.) and no detrimental results of H-2 
were found. (The 1,000-hr- mark is not 
UAL’s normal engine change period, 
but was used on this plane to fit it into 
overhaul pattern.) 

At 1,800 hr., when the svstem was 
reconverted to normal fluid, no hy- 
draulic units had been pulled for cause. 
After reconversion, one trouble was en- 
countered— retract strut seals started to 
swell, apparently because of multiplicib' 
of fluid clianges;— tlie switch from 3586 
to H-2 and back again was done with 
no change in seals. 

► Navy & H-2— BuAcr’s representative 
said that H-2 is going into all of its new 

E roduction aircraft. Existing planes arc 
eing converted when convenient. 
Navy cited these advantages of H-2: 
• Mixing with petroleum-base fluids (in 
proportion of approximately 90% H-2, 
10% petroleum-base fluid) is possible. 
So it is a simple matter to drain out 
old fluid and convert to H-2. 

• Scab used with petroleura.base fluids 
may be used with II. 2. Tliis saves a 
large number of manhours when con- 
verting existing ;iircraft to H-2. 

• Price advantage of roughly S8 a gal- 
lon over Skydrol makes H-2 attractive. 
Navy buys about half a million gallons 
of fluid a vear. Saving could be about 
S4 million; 

► Navy Problems— Problems Navy has 
been experiencing with H-2: 

• Corrosion when steel comes in direct 
contact with aluminum in stagnant 
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areas, where there is no fluid flow. Navy 
cited ail instance when, in a short 
period of time, lancling gear down 
locks on several carrier fighters cor- 
roded and became inoperative, a|>- 
parently because of H-2. Belly landings 
resulted. Fix was to chromeplatc the 
steel components of the down lock. 
Anodyzing tlie aluminum would also 
solve the problem- Hollingshcad spokes- 
men said that they ate actively engaged 
in improving 11-2 to eliminate this cor- 
losion problem entirely. 

• Leather back-up rings gave ttoubic. 
Substitution of Teflon rings licked this 
problem. 

• Excessive surges— up to 6,500 psi- on 
a 3,000 psi. system— have been expeti- 

► Hollingshead Views— Chance Voiight 
said tliat it was having trouble making 
close tolerance valves work with H-2 
in 3,000-psi. power control systeni.s. 
Otherwise, tlie fluid gave good results. 
But the CV representative said that 
the corrosion problem would be hard 
to live with indefinitely if something 
were not done about if. 

Hollingshead said that, as far as it 
knew, the corrosion, wlicre dissimilar 
metals were in contact. «’as only on the 
surface, was easily cleaned up and had 
not caused any malfunctioning of hy- 
draulic system components. 

The company's spokesman said that 
Transocean Air Lines, which tested H-2 
in a DC-4, had a pump-to-firc-n-.il] liigh- 
pressure hose break, but no fire resulted. 

When tlie fluid was removed (it was 
apparently causing autopilot trouble) all 
seals, accumulator bladders and hy- 
draulic components were found to be 
in good shape. Hollingshead added that 
brake leakage had actually been reduced 
and internal leakage slowed to the 
point where the hydraulic system ci-- 
cling time changed from three to fi\c 
minutes. H-2 will be put back in all 
the carrier’s DC-4s as soon as new auto- 
pilots replace the current models, ac- 
cording to Hollingshead. 

CAA is using H-2 in three DC-3s 
with no reporte3 trouble, the compani- 
said. H-2 is also being used success- 
fully in several executive DC-3s. 

► Skydrol Data— Skydrol, whose priinan 
use has been in DC-6 cabin super- 
charger drive systems, is now going into 
the main hydraulic systems of DC-6Bs 
and Convair 340s coming off the pro- 
duction line. 

Capital Air Lines said that it had 
trouble with Skydrol in its three Super 
DC- 3s wliich it sold to and maintains 
for U- S. Steel. The fluid becomes con- 
taminated with pieces of O ring. Cap- 
ital says. Monsanto, which operates its 
own fleet of three DC-3s, has no such 
trouble. 

Douglas Aircraft Co. said that Allube 
is the only lubricant developed for 
lubricating seals prior to their installa- 



1. Conserve Critical Metals 2. Eliminate Tooling 3. Eliminate 
Machine Ooeratlons 4. Save Time— Speed Production 
5. Conserve Manpower 6. Engineer For Better Design 
7. Release Equipment and Floor Space 
If your operation calls for small. Intricately shaped 
metal parts— you will do well to investigate the 
Microcast 7-Folnt Savings Program. 

MICROCAST DIVISION 

Wciw far Naw Micrecoil Paok ^ AUSTZNAl. LABOSATORISS. INC. 
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Save Weight, Time, Cost on 

AIRPLANE "PLUMBING” 

WITH FORMED TUBES 


You can put the whole production 
problem for many components right 
in the lap of the Formed Tubes Sales 
Engineer. Raw materials and scrap 
are his worry. You can forget them. 

Formed Tubes manufactures steel 
tubing and fabricates steel, copper, 
brass and aluminum tubing to your 
specifications in W O.D. to 6" O.D., 
in 20 ga. to 11 ga. metal. Depend on 
Formed Tubes to cut costs and make 
delivery on time. 

FORMED TUBES, Inc. 

Contract Div., 1201 Prairie St. 

Sturgis, Michigan 



tion in a component to be used in a 
Skydrol system. Users say Alliibe gives 
excellent results. 

Skvdrol O rings are made of butyl 
nibbcr. Goslien Rubber said butyl is 
more diffieult to vulcanize than other 
types of rubber. Sometimes the rings 
are undcr^ured, which gives them a 
tendenev to swell. Butyl tings have 
less resistance to tearing and chipping 
than AX rings. 

A suggestion that .some O ring swell- 
ing might be due to non-uniformity of 
Skvdtol was denied by the manufac- 
turer who maintained tlrat rigid inspcc- 
lion and testing prevented this. 

Douglas said that Skvdrol seals were 
not as resistant as AX seals. But it 
noted that most O ting chips start 
when the ring is installed on the piston, 
and chamfering the piston edges slightly 
Itclps avoid this dripping. 

American Airlines said Skydrol gar c 
good results in its DC-6 superchargers. 
But two problems were experienced- 
paint renroval and short seal life. The 
airline added that 11-2 is attractis'e be- 
cause of lower conr ersion cost and its 
price. -\A is still cr aluating Skydrol and 
H-2, but Iras not yet made up its mind. 

► New AVatcr-Base Fluid— Carbon & 
Carbide Chcnricals Co. has developed 
a new water-base fluid. Ucon Hydro- 
lube AC, which may solve some of the 
problems pres’iously encountered witli 
waterbase compounds. The fluid has 
passed laboratory testing and is at the 
pum|) test stage. It is ?5% water and 
contains inhibitors and additives. 

Sonre clraraeteristics of Ucon Hydro- 
lube AC. as listed by Carbide. 

• Viscosity is equal to H-2. 

• No separation occurs between — 6SF 
and 2S0F. 

• Corrosion protection is excellent. 

• Rubber swell chaiacteiistics are good 
(less than 5%) but leather back-up 
rings will swell, especially at high tem- 
peratures. 

• Pump life is equal to that obtained 
with H-2 fluid under conditions of 
1G0F and 5.000 psi. 

Bu.\er is buying 2,000 gal. for air- 
craft testing. 

► Non - Flammable Developments— F. 
Straus, Air Materiel Command, outlined 
three non-flammable fluid developments: 

• Oigano-phosphate fluid. Made by- 
Monsanto and called S-40. the fluid is 
scif-cxtinguisliing to a high degree and 
is good for — 65F to 250F. 

• Silcone fluorocarbon diester-tspe fluid. 
Made by Dow Corning, and labeled 
Xh'-408, the fluid is less flammable than 
pctrolcum-basc ripcs but is not cora- 
pletelv compatible with petroleum 
fluids. Temperature range is — 65F to 
300F- 

• Bromonated benzene fluid. Des-el- 
oped by Penn State, the fluid is coin- 
plctelv non-flammable. But its compati- 
irility characteristics ate not known. 
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and its density is relatively high. 

► High Tcmperatiite Problems— US.AF 
representatives mentioned these prob- 
lems encountered in higli temperature 
fluid development: 

• O rings take a permanent set at 300K. 

• Teflon, the material which gives ex- 
cellent results in hydraulic system appli- 
cations, such as back-up rings, acts up 
at liigh temperatures. First it starts to 
cold flow; over -100F, it has a tendency 

• Klex^^liose gets brittle, takes a pet- 
ni.mcnt set and end fittings leak at cle- 
sated temperatures. 

Many problems have to be solved be- 
fore practical higli-lcniperature syatems 
become practical. 

FiEEings, 

Tubing, Hose 

Ermeto hydraulic tube fittings gen- 
erally came in for praise. TWA said 
its service experience with the product 
has been excellent— no loosening and no 
leakage. Only trouble was teaching per- 
sonnel how to handle it. 

U.AL is using Ermeto on the main 
hy draulic system of its 340s and the 
low-pressure refrigeration system of its 
Boeing 377s. United likes Ermeto but 
agrees that training personnel is a prob- 
lem. UAL says Ermeto is good for 
1,700-psi. systems. 

Pan Am complained that the fittings 
leaked on high (3.000-psi.) systems and 
were difficult to install because an 
Ermeto fitting requires that a length 
of tubing end be extended into the 
fitting. This often necessitates loosen- 
ing other lines, removing liydraulie com- 
ponents or adding elbows— all time- 
consuming factors. 

► Tubing— Lockliecd pressure • checks 

every hydraulic tube assembly for leaks. 
It uses only seamless stainless steel tub- 
ing. In critical areas such as nacelles, 
LAC uses stainless steel, 24 ST else- 

TWA traced faulty welded tubing to 
specific manufacturers and "crossed 
them off our list." 

Titanium is being used in hydraulic 
systems. Boeing has a Navy contract to 
experiment with titanium made to AN 
standards. 

► Hose— Flexible hose is giving a good 
awoiiiit of itself, according to the air- 

PAA has had no failures on its pump- 
to-firewall installation on DC-4s or 
DC-6s. 

UAL uses the punip-to-fircwall hose 
for four engine runs on its DC-4s. On 
its DC-6s the hose is limited to one 
engine change (J,SOO hr.), but still 
gives more trouble than on DC-4s. 

American runs its hose for three en- 
gine changes, has little trouble. 

EAL changes hose every engine run. 
feels that pulsations, not pressure tend 



achievement in Aircraft 

TEMPERATURE CONTROL 


With this compact high-and-low-limit Vapor Electronic 
Cabin Temperature Control, duct temperatures are never 
colder than sale —-never hotter than safe — for vital two- 
way protection. 

The switch is adjustable through a temperature range 
(frequently 40®- 80°), with a manual override top and 
bottom within fixed overall limits. Limit portions of the 
control function even when the switch is placed in a 
manual override position. 

Both limit-sensing elements may be contained 
within a single housing, but — where only one limit is 
desired — the limit-sensing element may become a part 
of the cabin anticipator. Vapor equipment saves 
space and weight without jeopardizing performance. 

Today, simple Vapor Controls — either mercury- 
tube or electronic— meet every modem aircraft 
need precisely and completely. Your problems, 
loo, can be solved by competent Vapor engineers. 



HEATING CORPORATION 


NEW TORK • ST. FAUl • DENVER • ST. lOUIS • AflANTA ■ WASHINOTON • RMIAHIRHIA 
SAN FRANCISCO • HOUSTON ■ JACKSONVIUI • RICHMOND • MONTRIAl • SOI AMDHIS 



to bri';ik down llic liost. 

liastern and 'J'W'A botli use flexible 
bose to effect emergency repairs to hy- 
draulic lines. Method is to block off 
length of defective line, bend away 
both ends and link good ends with flex 
hose, even if several lengths have to 
be joined to stretch the necessary dis- 

O Rings 

Teflon has emerged as an ideal ma- 
terial for back-up rings, the conference 
heard. It increases O ring life, de- 
creases nibbling and has a tendency to 
smooth cylinder bore. 


Douglas said that quality control im- 

E rovement in the last six months has 
cen reflected in great improvement in 
tings going into its aircraft. 

Teflon is used universally on pressure 
and static seals. 

TWA maintains no age control or 
special packaging of its rings. BOAC 
recommends a maximum storage time 
of six months. It thinks that is why it 
has little O ring trouble. 

PAA maintains no time limit but 
thinks one should be established. It 
wants rings packaged in 25-unit lots 
with date and part number marked. 
And it thinks the ring manufacturer 
should establish storage time limit. 


American packages rings m groups, ac- 
cording to the unit to be overhaul^. 

Navy says indisidual packaging costs 
no more than handling O rings in hulk, 
because of reduction in waste. Initially, 
indh'idual packaging cost 20% more, 
but now that the system is in use, price 
increase has skidded to only 2%. EAL 
suggested that eliminating one delay 
caused b\ faulty O rings would pay for 
a whole year’s ])ackaging. 

Goshen Rubber agreed to package 
rings any way the airlines want them. 
It estimated cost increase at 10-20%. 
Goshen’s ad\ icc; O rings should be kept 
awas' from heat, water, and out of direct 
sunlight. 

Skid Devices 

Northwest’s early service test of Ily- 
troi anti-skid units on one Boeing 
Stratocruiser indicated an increased 
brake life of 38% as compared to the 
nine other planes in its fleet. 

But nosv that the entire fleet of Boe- 
ings has been Hytrol-equipped, the test 
results have not been borne out. Rea- 
son is that there is a tendency for the 
crews to abuse the device b)' riding the 
brakes, according to NWA. 

From a maintenance point of view, 
the airline is ven pleased with Hytrol— 
it requires negligible attention. And 
Northwest anticipates an increase in 
tire and brake life. Since Hytrol was 
installed, the carrier has experienced no 
blowouts, and tire flat-spotting has been 
held to a minimum. Tlicsc advantages 
are particularly desirable on overseas 
flights where spares may not be avail- 
able. 

American made a study of both 
Hytrol and Wcstinghousc’s Decelostat, 
and concluded it would take five years 
to amortize initial installation costs in 
terms of tire wear savings, without con- 
sidering the weight penalty. But anti- 
skid devices ate attractive from the 
safety angle, according to AA, so it is 
considering the use of them for DC-7s 
and 340s. 

Douglas has tested Hytrol and will 
soon publish a report on its findings. 
The manufacturer is making provisions 
for Hytrol installation on DC-7s as op- 
tional equipment. 

TWA is testing one set each of Hy- 
trol and Decelosat nnits on two 049 
Connies; the planes are not equipped 
"ith resersible props. 

AA feels that skid warning lights in 
the cockpit might be better than anti- 
skid units. System is lighter, simpler 
and cheaper than anti-skid devices, AA 

Boeing said it tried skid warning 
lights and found that pilots could not 
react fast enough, so discontinued using 

Chairman of the conference was 
American Airlines’ W, E. Spearman. 


Narrow, 

Floating 


ONE LUO NUT 



3610 SERIES 


Nutt-Shel 

Manufacturers of self locking 
anchor nuts ond bolt and nut retainers. 
811 AIRWAY, GLENDAIE, CAUFORNIA 
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NEW AVIATION 
PRODUCTS 



Verlical Bores 

A \crtical precision boring machine 
produced by Ex-Ccll-0 is being used 
for multiple finishing operations on 
large wheels for jet aircraft engine com- 
pressors. llie machine is massive 
enough for semi-finishing work as well. 

In finishing the jet parts, it does pre- 
cision boring, eounterboring, chamfer- 
ing, feed-facing and rabbeting. Opera- 
tions can be performed in a choice of 
automatic cycles which include auto- 
matic changes in work spindle speeds. 

Versatility is the dominant feature of 
the unit, its maker says. It can be used 
for a wide range of work other than ma- 
chining jet assemblies. Large parts can 
be loaded on the 36-in. -diameter table 
which is supported on a vertical spindle 
This spindle is mounted in 24-in. taper 
roller beatings and driven through a pre- 
cision worm at speeds of 500 rpm., high 
enough to machine aluminum effici- 
ently. Automatic functions of the 
equipment include all slide movements, 
work speed control, lubrication and 
coolant control. 

Ex-Cell-O Corp., 1200 Oakman 
Blvd- Detroit 32. 

Broached Bushing 

A new type of bushing with a series 
of minute cutting edges on the outside 
to cut its own hole exactly to size is 
a completely new departure in bushing 
design, according to its manufacturer. 
This ability of the new so-called ”bush- 
ing with the broach” to cut its way into 
position is a distinct improvement, the 
maker says, over the ordinary type, 
which has to be placed in holes drilled 
and reamed to very close tolerances. 
It is claimed that the broached bushing 
is not as expensive as the conventional 
type and that it does not require as 






Proven dependable solutions to problems 
involving the transmission of . . . 

LINEAR and ROTARY MOTION 



v'S.S. White Adapters 




I ''^S.S.White Actuotors 

I De^'oned to convert rotary motion I 

I linaoc moveinenr, S,S.Whita ootvotors < 

[ used primarily on oircroft trim tabs, but c 

movement. They operote on a ''screw-jai 
principle and provide smooth, posit 
' action. Can be used with flexible shaft 

I vrith direct motor drive. Write /or lite-alu 



THE industrial DIVISION 

DENTAL MFO. CO. 


Western District Office • Times Building, Long Beach, Californio 
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USED BY LEADING AIR LINES, THESE INDICATORS HAVE PROVEN TKclR 
RELIABILITY BY YEARS OF SATISFACTORY SERVICE. 


THERMOCOUPLE t’yPE 


All LEWIS thermocouple indicators 
are fully cold-end compensated, mag- 
netically shielded and ere available 
for use with iron-constantan, copper- 
constantan or chromel-elumel ther- 
mocouples in all standard ranges for 
the thermocouple material used. A few 
typical ranges are listed below. 


—SO to -|-300‘C Cylinder Temp. 

(AN SS36-lAor TIA) 

—SO to -f-300*C Bearing Temp. . . . 
0 to -|-!000‘C Exhaust Temp. 

MOOtL 4«S. Itt" COM 10 ANt> 10403 
—50 to -l-300'C Cylinder Temp. . . . 
0 to +1000‘C Exhaust Temp. 

MOOEl 760 dual, iV cots Is ANO 1041)1’ 
—SO to -i-300‘C Cylinder Temp. 

(AN 5S36-3A or T2A) 

0 to -(- 1000‘C Exhaust Temp. 



5 r s t,a_n~c ,e type 

Accurate ratiometers, these LEWIS 
indicators are remarkably free of volt- 
age error, have nearly linear scales 
(not crowded at the ends) and are 
magnetically shielded. A few typical 
ranges are given below. Not shown is 
Model A6B,2Va" single. 

MOOK 47S, XV COM to AND 10403 
—70 to -1-1S0*C AN 5790-6 or AN S790T6 
0 to +125”C Oil Temp. . . . 

—SO to -f 50’C Air Temp. 

MODEL 77B dual. 7V com to ANO 10403 
—70 to 4-150'C AN 579S-6 or AN S795T6 
-1-30 to -|-230*F Oil Temp. . . . 

-(-100 to -1-300’C Cylinder Temp. 



FM lEST (ESUITS USE LEWIS THESMOCOUfLES AND LEWIS BULBS WITH THESE INDICATORS 

THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 


clu.sc tolerance macliining. 

According to the manufacturer, tlie 
hiuachcd unit tvork>; satisfactorily with 
a maxinnini tolerance of .002 in. Nor- 
ma! hole tolerance of the conventional 
bushing is 0 to .0005 in. 

With the broached bnsliing greater 
variations in tlic si7c of the locating 
hole arc allowable, it is claimed, and 
once installed the unit is 6rmly locked 
in position. The nraniifactiirer savs a 
substantial market for the new busliing 
is already indicated. 

Aeroqiiip Corp., facluon, Mich. 



Plane Tank Cap 

,\ new iill-stcei fuel fillet cap for 
pressurized tanks in military craft in- 
cludes safety features to prevent it from 
"popping-out” under pressure. It has 
l-osscd all test specifications of MIL-C- 
7244. its maker says. The cap is sealed 
positively and quickly by two revolu- 
tions of an engaging scrciv. Adaptor 
on tire cap can be shaped to conform 
with various lank contours. The as- 
sembly weigiis a little over one pound. 

Stamping division, Eton Mfg. Co., 
18001 fames Couzens Highway, Detroit 
i5. Mich. 


ALSO ON THE MARKET 


Clock with 24-lir. scale has five digit 
drums, including one for indicating sec- 
onds. Register clears at midnight and 
start.s anew with 0001 at one minute 
past. It is electrically ojjerated and suit- 
able for panel mounting. Wickes En- 
gineering and Construction Co,, Cam- 
den, N. J. 

Packing rings, (\' ttpes molded from 
refion) are available in two designs- 
one for low pressure, the other for ap- 
plications up to 5,000 psi. in valves, 
ininips, fittings and .similar items. Flex- 
rock Co., Packing division, 5622 Cutli- 
bert St.. Philadelphia 4. 


AVIATION WE8K, D« 


15, 1952 



ARO Tools help Auto-Lite do scores of daily jobs 
of screw-driving and nuc-seiting - . .jaster and easier 
...assembling pans for speedometer and other dash 
board instruments as well as recording thermom- 
eiers and gauges and dial indicating ihermomeiers 
at their LaCrosse, Wis., plant. 

See your ARO distributor /or an on the job demonstra- 


The ARO Equipment Corp., Bryan, Ohio 


te for new catalog 60 . 

Also . . . LUBRICATING EQUIPMENT . . 


lAIR TOOLS 


.HYDRAULIC EQUIPMENT ... AIRCRAFT PRODUCTS ... GREASE FITTINGS 






a sky hook ^ you can count on 



Here’s a sky hook that will never 
lei you down. It's \\ ickwire Aircraft 
Control Cable, noted for its high 
fatigue resistance, utmost safety and 
long-la.sling dependable performance. 

There's a Wickwire Aircraft Control 
Cable in the right size and construe- 
lion for all atl^^liary and main controls 


... on aircraft of all types . . . light 
plane or multi-eiigincd air liner. 

Quick and dependable supply, too 
— because Air Associates, Inc. niain- 
tain.s full stocks in their own and 
CF&I warehouses strategically lo- 
cated throughout the nation. Sec list 
of cities below . 
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PROSPERITY in the USA: 
Who Has It? 


How prosperous are the people of the United 
States? 

The previous editorial in this series an- 
swered this question for the average Ameri- 
can. His prosperity has increased only slightly 
in recent years. 

But the average tells only a part, and in 
many ways not the most important part of 
the story. Which individuals and groups have 
prospered more, which less? (The average, 
the result of a statistical calculation rather 
than a creation of flesh and blood, tells nothing 
about that. ) 

The purpose of this message is solely to get 
at the facts on this question of how prosperity 
is distributed. This is not easy. In spite of 
the crucial importance of the subject, the 
available information is limited. Even so it is 
possible to provide a rough answer to the 
question, “Who has the prosperity?” 

We Have Had a Revolution 

The distribution of income in the United 
States has changed so greatly in the past 
twenty years that Arthur F. Burns, Research 
Director of the National Bureau of Economic 
Research, world renowned for its impartiality 
and technical competence, calls it “one of the 
great social revolutions of history.” A part 
of this revolution is portrayed by the follow- 
ing table which shows that individual incomes 
are both much larger and much more evenly 


distributed than they were twenty years ago. 
Clearly, a large new middle-class has been 
created. 


DISTRIBUTION OF REAL INCOME 



Some light on why this income revolution 
has taken place can be found by tracing in- 
comes to their source. Since 1929, for instance, 
employees have clearly made the biggest 
gains in total income. This can be seen in the 
next table. People who own their own busi- 
nesses have done second best. Farmers, who 
are often thought to be doing handsomely 
indeed, have been outstripped in the income 
race by employees and businessmen. People 
whose incomes depend upon pensions, insur- 
ance policies, and other relatively fixed re- 
turns such as rent, interest and dividends 
have lagged far behind. 


69 


HOW REAL INCOME HAS CHANCED* 


Wages & salaries of employoes- 
Income of professional men & 



Rental income 
Dividends .... 


35 



in one of the most competitive industries in 
America. 

But farm workers have made income gains 
which far surpass those of steel workers. 
Real wages of farm workers increased 2V4 
times more than those in the steel industry 
between 1939 and 1952. This fact may prove 
nothing more than that, in a period of infla- 
tion and manpower shortage, the less skilled 
workers whose incomes are ordinarily low 
make the biggest percentage gain in income. 
Further support for this conclusion is found 
in the construction industry where real wages 
of unskilled labor increased 37% between 
1939 and 1952, while those of skilled labor 
increased only 4%. 


The Biggest Gains 

Employees have made the biggest gains in 
income, but the term "employees" covers a 
wide assortment of people — from the presi- 
dents of the biggest corporations to factory 
sweepers- How have different groups of em- 
ployees prospered? Some indication is pro- 
vided by results of a survey of salaries in 
41 corporations made by Arch Patton of 
McKinsey and Company and recently sum- 
marized in the Harvard Business Review. 
This survey showed that between 1939 and 
1950, after adjustment both for higher living 
costs and for higher taxes, factory and office 
employees made modest gains in income 
while management personnel suffered losses 
ranging from 40% to 60%. 

While factory and office workers generally 
have made greater income gains than others, 
their gains have varied greatly from industry 
to industry. During the past five years, for 
example, steel workers’ take-home pay (ad- 
justed for both taxes and price changes) has 
increased by 22%, that of textile workers 
9%, employees of general merchandise stores 
4%, and that of laundry workers not at all. 

What About Organization? 

How have organized workers fared com- 
pared to unorganized workers? There is no 
round-up of facts that makes possible a direct 
comparison between the two. Such evidence 
as there is shows it is indeed an open question 
whether union members have done any better 
than others. Steel workers, for instance, who 
are strongly unionized are among the highly 
paid manufacturing workers. Farm workers 
are generally not unionized, and they work 


Why Most Incomes Are Higher 

Prosperity, who has it? We may conclude 
that workers have been getting much more 
of it lately than managers or property owners, 
that unskilled wage and salary earners have 
made the largest gains, and that income gen- 
erally is much more evenly distributed. 

Where has the money come from to raise 
low bracket incomes? It has come partly 
from an increase in the total national income, 
but partly also from cutting down the share 
received by people in the highest income 
brackets. While the top 5% received 33.5% 
of the income after taxes in 1929, their share 
of income has now been cut about in half. 
For every $11 of increase in income to the 
lower 95% of income receivers, about $7 has 
come from increased production, and about 
$4 by taking that amount from the top 5%. 

Top bracket incomes have now been cut 
so deeply that the possibilities of increasing 
the income of the rest of the people by 
“soaking the rich" have largely disappeared. 
Indeed, if all of the income after taxes of 
everyone earning over $25,000 in 1951 was 
taken away and redistributed among the 
remaining Americans, each person would 
receive only about $65. 

The significance of this revolution in in- 
come distribution is clear, It is that there is 
only one way by which the great mass of us 
Americans can continue to increase our in- 
dividual prosperity. This is by earning the 
increase through more and more efficient 
production. In plotting the economic course 
of the U. S. A. this fact is of decisive con- 
sequence. 

M<Graw-Hill Publishing Company^ Inc. 
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CROUSE-HIlVDS Equipment 


CROUSE-HINDS COMPANY 

Syracuse 1, N. Y. 


gives you the accurate weather information 
that is essential for safe landings 


Crouse-Hinds Ceilometer, together with the Ceilometer Pro- 
jector. gives you an accurate measurement of the ceiling height at any 
nme, DAY or night. Type DCE.J6 C.lling Ptoitcior, ,og„h„ 
With the Clinometer, will give the ceiling height at night. 


Type WT Wind Tee is illuminated and indicates the true wind 
direction day or night. Type WC Wind Cone (shown in the top 
illustration) is illuminated and also gives an indication of the wind 
velocity. 

Crouse-Hinds Company manufactures a complete line of airoort 
lighting and control equipment. Write for additional information. 


SStiWMISj traffic-signals ■ airwht lighting ■ r. non, 



Every Phase,.. 
Design through 
Quantity Production 

Gear Works manufacturing 
facilities and engineering staff 
provide gears and geared units 
for every phase of the 
aircraft industry, 


THESE ARE #UT A FEW ♦xomple* of Western Oeor senrice to 
the oircrofi industry. A complete line of sfondord speed redoer 
and high-speed wnKs is offered as well.. -for applicotion 
to plant egwipment. 

since 1888 : 


LETTERS 



In Airlines* Defense 

As a long-time air Iraseler 1 feel com- 
pelled to answer Dr. Kied A. Ellis' letter to 
you which appeared Nov. 17. 

It is unfortunate that the stewardess 
iNorthwcst, obsioiisly) did not give him a 
more complete eNplanatioit of the difference 
between esisting coach and first-class service. 
At present, the basic difference, aside from 
density of seating, is tlic scheduling; most 
coach Rights nriginate in the late evening 
or early morning hours which ate unpopular 
nud inconvenient. No meals arc served and 
iisnaHy one Bight attendant is carried. 

I can appreciate the step-down feeling 
which rc.tulls from a change to 1946 equip- 
ment from a 1950 airciaft, hut I do not 
believe it to be any more pronounced than 
the chonge from a postwar Pullman car to 
the 1910 models which seem to represent 
the majority in use. 

\s one who has participated as a paying 
passenger since the day of the hfailwings, and 
who even survived the difRcult [for passen- 
ger and operator alike) 1946-49 expansion 
period, I marvel at the progress airlines 
nave made. And I resent slurs like "alleged 
mechanical trouble." This was ptobablv a 
tlioughtlcss remark since even the severest 
critics have never accused the industry of 
purposely grounding ships without reason. 

Northwest, in particular, has had an ovci- 
siipply of troubles and I hope this letter 
will help to balance that of Dr. Ellis. 

Rav P. Von Gulin, Sales Manager 
American Aluminum Ware Co., Inc, 
J66-378 Iclliff Avenue 
Newark 8, N. J, 

From Safety Council 

I was very much interested and pleased 
to read that you had named Alexander 
McSuiely as Aviation Safety Editor- We re- 
gard this deBnitelv as further indication of 
your interest in safety, and we tliink it is a 
big step forward both for safety and the 
aviation industry. 

Paul Jonks 

Director of Public Information 
National Safety Council 
425 North Michigan Ave. 
Chicago H. III. 

CAB Meddling? 

Recent actions by the Cisil Aeronautics 
Board in their attempt to force a merget 
of Colonial Airlines and National Airlines 
appear to teach an all-tiinc record example 
of partisan action by an "impartial" gov- 
ernment agency, ostensibly acting in the 
public interest. 

Both National and Colonial have been 
beset with m.magcment and employe rela- 
tions problems in recent years. The capa- 
bility of these two firms to merge under 
National Airlines management and to then 
operate in the “public intciest" seems qircs- 
tionable. 

On the other hand, CAB is opposing an 
offer by Eastern Air Lines to effect this 


Whether you need help in apply- 
ing special finishes or coolings to 
military items or glistening finishes 
to civilian products. ..whether you 
wont to spray tar-like sound dead- 
eners or light coats oi paint. .- 
whether you want to finish auto- 
matically at high speed or just do 
occasional maintenance painting 
...in short, no matter whal your 
finishing problem, you can get all 
the spraying equipment you need 


from i source. Binks. 

Moreover, Binks complete line 
of spray painting equipment saves 
you time and money because each 
item is standard. If you want spe- 
cial help in selecting or using 
Binks products, Binks Engineering 
Department is at your service, 
without obligation. Send in coupon 
or write Binks Manufacturing Co., 
3116-30 Carroll Ave., Chicago 12, 
Illinois. For Full Information. 
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Sier-Batb PRECISION GEARS 
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PROVEN ACCURACY 


FOR THE AIRCRAFT INDUSTRY 






wileox 

Type 429 A 

GLIOESIOPE 

RECEIVER 


[Dual-conversion superheterodyne 

Control circuits conform to industry 
standards for integration with any 
existing ILS system. 


insertion of crystal. 

Dullt to the same exacting si 
ards of perfection as the fac 
Wilcox 440AI 

Available Now. . . 

For Immediate Delivery 






FULL BRAKES OH A WET RUNWAY _ 

hutno 

Weslinghouse Deceloslol^ Controller 


slops skids before they start 

• Even nn a slick, rain soaked runway you can slam on full brakes 
—without skidding — if you have Westinghouse Decelostat® Con- 
trollers. Every time a wheel slows down too fast the Decelostat® 
Controller immediately releases the brake — bpfore the wheel stops 
completely and begins to skid. It reapplies the broke instantly 
when the skid danger is over. 

You can actually stop faster with Decelostat® Controllers than 
if you locked the wheels and skidded to a atop; because its operation 
is tailored to the braking requirements of the particular plane on 
which it is u%d. The haza^s of ground loop or over run are 

Decelostat® Controllers give you the priceless bonus of safer 
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AIR TRANSPORT 


MATS Still Hoping for Jet Transport 


• Proposeft design competition still may be behind 
civil airline plans because of tactical priorities. 

• But general indicates in interview that more AF 
support for jet liners may be expected in future. 


U. S. airlines are still alie.id of U. S. 
militarv- aviation on jet transport plan.?, 
judging by Air force's ciitrcnt “study " 
of jet tr.insport fcasibilits'. It looks as if 
Boeing Airplane Co. will be first to give 
definite answers on jet transport eapa- 
bility by building and flying one by 
1954- After that, airlines, Military Air 
I'r.msport Senice, Strategic .Mr Com- 
mand and others may all go for jet trans- 

^ Air I'orce has delayed and even hin- 
dered transport applications of jet power 
until reccntlv, but some Ait Force 
groups arc anxious to get going on it. 
i'oreniost among tlicsc is tlie Military 
.\ir Transport Service— the scheduled air- 
line of the Defense Dqjartinent. 

► US.AF Jet Transport Study— M.ATS 
commander I,t. Gen. Joseph Smitli re- 
ports that MA'IS has recommended a 
jet transport design study competition, 
to lie followed by .\ir Force award of 
engineering funds to the winner for 
prototype construction. But Air Force 
does not at this time plan to allocate 
funds to such a project, industry observ- 
ers report. 

Here are the "requirements" Gen. 
Smith says MATS sii^csted last vear 
for a jet transport; 

• Norma] payload 25,000 to 50,000 lb. 

• Norma! range 2,500 mi, 

• Cruise .speed 650 mph. 

• Takeoff and landing 6,000 ft. 

• Cargo compartment: length 40 ft.; 
width 10 ft.; height 9 ft. 

• Deck height above ground 45 in. 

• Takeoff over 50-ft. obstacle, land witli 
brakes only. 

Airlines and manufacturers criticize 
several of these requirements as un- 
realistic. A crxiisc speed of 630 mph. 
would cause inordinate fuel consump- 
tion regardless of design. The 10-ft. 
widtii of tlic cabin i.s narrou'er than the 
12-ft. width advocated by the airlines 
since their conversion to the high- 
density seating philosophy (five and 
six-abreast seating) for future transports. 
,\nd the lou'. 45-in. height of the deck 
would penalize the payload because of 
its requirement of more structural beef- 
ing and different aerodvnamics, Douglas 
.Aircraft believes. 


► Why MATS Wants a Jet-Gen. Smith 
told Aviation Wekk; "My own belief 
IS that tlic most critical cargo MATS 
will liaul in war will be personnel." Tliat 
makes the major requirement tlic same 
as tliat of the airlines— speedy movement 
of passengers whose time is valuable. 

Gen. Smith explained it tliis way: In 
i.notlicr war, tlic U. S. would not only 
be tlie arsenal of production, but would 
also have large armies in tlic field, across 
oceans, llic only way to maintain 
both effectively is to minimize waste of 
jx-rsoiincl's brains and abilities. The jet 
transport would do that. 

“'nicrcforc.’’ he said, “I'm mainly in- 
terested in o\er-oceaii transport of 
people and liigli-priority cargo.” And the 
jet would be '‘terrific for air evacuation 
of casualties,” he added, not only be- 
cause of superior speed and reliability 
but also the smoothness of the ride. 

As for cargo, Gen. Smith cmpliasizcd 
need for speedy moicincnt of small, 
l ahiable, scarce loads like electronic gear 
and fissionable materials, lie cited the 
need for whole blood in Korea, and re- 
called that big bazookas that were so 
urgently called for there, just as they 
started coming off U. S. production 

► Cargo De-emphasized— “.Air transport 
at tins stage of the game is still a pre- 
mium business,” Gen. Smith told 
.-Aviation AVkhk. Botli the commercial 
freight carriers and M.ATS are looking 
for huge payload capacities to cut unit 
cost, lie said, but he did not think there 
is anything bigger tlian the C-1 24 sclicd- 

He emphasized that M.ATS is not so 
much a mover of bulk loads as a rapid 
transit system for personnel and rela- 
tively small high saliic bits and pieces 

He indicated that tlic cargo airlines 
appear to be ahead of M.ATS in tlicir 
belief tliat a 100,000-lb. pkinc would 
save monci' oi'Cr surface transport on a 
large proportion of the bulkier, lower- 
value supplies. 

Here again, the airlines mav be ahead 
of the .Air Force on demand for trans- 
port application of turbine power— 
turboprop power in the case of he.ivy 


ca.go planes. -Although industry observ- 
CTS mport that Douglas has a "Phase T" 
contract for design study on a 100,000- 
Ib.-payload transport, a Douglas official 
denies it. 

Convair and Douglas officials are aj)- 
|).irently still trying to sell the idea to 
the .Air Fotcc- 

► Jet Transport— Thus it appears that 
Air Force jet tran.sport e\ ahiatioii is still 
onh- in the fcw-thousaud-dolbr paper 
studs' phase, and there is some question 
whether tlie turboprop lOO.OOO-lb. cargo 
plane is any farther along-pcriiaps is 
even fartlicr off. 

Gen. Smitli said M.ATS is looking to 
about I960 on the present “system 
stnd''’-whicli will go to the Pentagon 
and tlie -Air Rcscatcli and Development 
Command in Baltimore long before 
M.ATS sees it. Lockheed began its 
"studv” contract last spring, but Boeing 
and Convair liavc just started. 

The studv was hastened bv Senator 
Pat McCarran’s criticism of the Air 
Force last spring for opposing civil ap- 
propriations requests for jet transport 
|3rototvpc construction. Such develop- 
ment work niiglit "divert" manpower 
and f.icilities from hi|her-]rrioritv mili- 
tars' projects, -Air Force said. 


Revise ILS Charts 

Aeronautical charts for use with in- 
strument landing systems have been 
improved to meet civil and military' re- 
quirements. 

'I'wo colors arc now being used for 
easier readability of data; base infonna- 
tioii is black and aeronautical data is 
in blue. 

llie profile box, formerly on tlic 
landing side of tlie chart is now on the 
approach side and is similar to tlie 
standard profile indicated on other 
cliarts of the AL series. 

The l.inding side of the chart has 
been rei’iscd to include a relatiicly 
large-scale drawing of the aiijiort .irea 
out to the middle marker and detail 
information on approach and runway 
lighting is given pictorially and in 

Also, the complete ceiling and sisi- 
biiiti' minimunis for eii il |)l.iiic takeoff, 
circiing. straight-in and alternate are 
sliown in tlie lower section for planes 
with stall speeds of 75 mpli. or less and 
for over 75 mph. 

It has been unofficially estimated that 
all the new charts will be finislied witliin 
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Airlines Fight for 
Far East Routes 

Civil Aerondutics Board niil rc-allo- 
cate airline routes across half the world 
in its “Trans-Pacific Certificate Renewal 
Case," just reported out of prehearing 
conference bv Examiner Thomas L- 
Wrcim. 

Major fights in the giant case will be: 

♦ Pan American vs. Northwest for the 
short Great Circle route from Alaska to 
Tokyo, now operated by Northwest but 
sought by Pan American. PAA operates 
the longer mid-Pacific route, plus a stub- 
end Scattle-Alaska route. PanAm may 
not come out openly for denial of 
NorthwCvSt renewal but liardlv can be 
expected to champion if. 

♦ Nortlnvest vs. TV\',\ for a Tokyo- 
Bonibar- route parallel to but not all the 
way competitive with Fan American’s 
Tokrn-Calcutta route. 

♦ Pan American «. both TWA and 
NAV.A— To protect its India-Japan route 
from the proposed competition of the 
other two lines. 

Pan .^mcric•an probablr- will hold on 
to its niaior rmitc.s from Iirdia tlirouglr 
the Orient and across the mid-Pacific to 
the IhS. 

Although TW,\ would like to a.sk a 
'round-the-world extension all the w.iv 
frnm India through Japan and across the 
Pacific to the West Coast, tact mav pre- 
sent such a request in this case. Pan 
■American, having no domestic routes, 
would suffer a competitu c disadvantage 
it T\\’.\ got a 'round-the-world route in 
addition to its well-established and lu- 
crative tran.scontincnt.l1 U. S. market it 
already has. 


Outlook is for Northwest and Pan 
American to keep substantially those 
major h'ar East routes they already op- 

If any line gets a second India- 
Japan route (in addition to PanAm's), 
'AVA is considered more likely tlian 
Northwest at the present time. TAVA 
already had India-China rights but was 
pi evented from implementing that route 
by the Communists. 

Northwest and A\'.A would offer 
“connecting’’ ’round-the-world service 
competitive with Pan .American. Their 
major advantage o\cr Pan American 
would lie in both basing transconti- 
nental U-S. routes to tap the interior 
U.S. travel sales market. 

► Otlier International Routes— Mean- 
while, CAB is expected to deny motions 
of some airlines to consolidate the U. S.- 
■Alaska and U.S.-Honolulu cases witli 
tliis trans-Pacific case. 

Also, Pan American is expected to be 
leading contender for a trans-Arctic 
route directly- linking the West Coast 
and Nortliem Europe, as Scandinavian 
.Airlines System plans now. 

iVouskeds Get Permits 

Two additional noiiskcd charter air- 
lines, limited to using planes having 
disposable loads up to 6,000 lb., have 
been licensed to operate into Canada 
from Alaska by the Canadian Air 
Tran.sport Board. 

The ones granted permission to 
fly into the Yukon Territory and 
British Columbia to points west of 
120 meridian longitude are Alaska 
Coastal Airlines. Juneau and Ellis Air 
Lines, Ketchikan. 


Rickeiibacker Calls 
Off ATA Withdrawal 

•Air 'rraiisport .Assn, directors at their 
unniial meeting in Washington Last 
week welcomed the return of Eastern 
Air Lines president E. V. Rickenbackcr 
to AT'A. Rickenbackcr relented on his 
threat to witlidraw Dec. 31 because 
the directors had refused to promise 
Robert Ranispcck the ATA ptesidenci 
last spring. 

'I'hcs- avoided official discussion of 
United .-Air Lines president W. A. Pat- 
terson’s attack oil the industry for op- 
erating liigli-density air coach, which 
lie claims is unsafe and should be 
curbed instead of promoted by CAB. 

In an informal conference, Patterson 
explained why lie decided coach un- 
safe. Other airline executives including 
American .Airlines, president C. R. 
Smith disagreed with him, saying his 
claims are not substantiated by the 
record nor by his Cornell evacuation 
tests in which passengers got out of 
DC-4s in less than a minute and a-half. 
Patterson said the tests showed that 
p.ssengers might take three minutes in 
a real emergcncs'. 

ATA directors approved membership 
of the recently reorganized cargo car- 
rier U. S. airlines (Slick and the Flving 
Tiger Line arc not members). 

They voted a January-June budget 
unofficially estimated at about $500.- 
000, and debated once again an addi- 
tional budget proposal for an ATA ad- 
lertising progr.ini whicli would boost 

Members voted to defer start of a 
proposed monthly sample survci' of 
traffic origination and destination at 
cities on trunk routes, pending further 

.ATA also set up a committee to 
study possibilities of copter operation 
in regular line liaul over their certifi- 

New German Airline 
To Buy 24 Planes 

(MvGf.iiv Dill World .Vcii sl 

Bonn, Germany— West Germany will 
buy 12 four-engine and 12 hvo-enginc 
transports from foreign firms for tlic 
nation’s first postwar airline, scheduled 
to begin operation when the Bonn con- 
ventions concluded witli the Allies go 
into effect, 

Tlie Transport Ministrv also an- 
nounced it will form a company this 
month to turn out equipment for the 
airline. Tlie carrier will be operated 
with government and private capital. 

The airline will operate scheduled 
flights to the United States, Soutli 
.America, the Middle and Far East, 
.Africa and to other European nations. 
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House Criticizes SEC 
On K-F Statement 

•A 1 louse Interstate and Foreign Com- 
merce Subcommittee last week criticized 
Securities and Exchange Commission 
for approving Kaiser- Frazer Corp.’s 19-17 
registration statement, marking another 
round in the K-F battle with Otis fir 
Co., underwriters. 


The K-F statement estimated earn- 
ings of S4 million subject to year-end ad- 
justment. The issue is whether the S4- 
inillion estimate was misrepresentation. 
Taking the side of Otis, the House group 
declared that in approving the statement 
"the Commission and its staff wctc 
either asleep at the switcli' or deliber- 
atclv ignored the facts wliich were made 
.nailable to tiicin,’’ The group intends 
to continue tlie investigation. 



having 

high strength 

fastener 

problems? 



AVIATION WEEK, De 


er 15, 1952 






Patterson Sees Need 
For Short-Range Jet 


Designing tlie jet airliner to be econ- 
omical at distances under 1,500 mi. is 
one problem that has to be licked, as far 
as United Air Lines is concerned. Presi- 
dent \V- A. Patterson told members of 
the Investment Bankets Assn, meeting 
recently in Hollywood, Fla. "Only 13% 
of our traffic goes over 1,500 mi.,” Pat- 
tetson said, ", . . and the jet liner will 
cost about S4 million and any airline or 
manufacturer which makes a mi.stake in 
its selection of the t)-pc of plane is apt 
to go bankrupt.” 

The British, he said, are buying pres- 
tige with the Comet. U. S. airlines are 
studying designs that will travel at 330- 
550 mph„ climb 1,000 fpm. and cruise 
at 40.000 ft, Patterson told the bankers, 
but it will be 1958 or I960 before jet 
transports are seen in quantit)'. 

Patterson mentioned UAL's move to 
reduce the number of seats in its coach 
services (-Aviation Week Dec. 8, p. 1 3) 
as "a decision ... in the interests of 
safety. We will stay in the coach busi- 
ness, but ne arc not going to squeeze 
every last nickel out of the plane. ’ 

He also said that the carrier is study- 
ing new ground facilities, including air- 
plane docks, to improve efficiency and 
reduce costs- 
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CAB Moves to Curb 
Agency Deceptions 

In its first move to use its recently 
granted power o\cr air ticket agencies. 
Civil .\cronautics Board has started 
enforcement action against Skycoach 
Airlines Agency for "misrepresenting” 
itself to the public as an airline instead 
of an agency. 

'Ihe Board also issued a list of 13 
agency practices that it believes punish- 
able under the Cis il Aeronautics Act as 
amended to cover agencies by the last 
sessioir of Congress- 

Chief violations are interpreted by 
the Board as price switches from official 
tariffs filed at C.4B; failing to make re- 
funds promptly; and ticketing a pas- 
senger when the agent docs not yet 
have a contract with the airline to pro- 
vide the promised service. 

► New System— .\mos Heacock, presi- 
dent of Air Coach Transport Assn., 
promptly wrote CAB Chaimian Oswald 
Ryan that ACT.^ was eager to cooperate 
in stopping unfair agency practices. 

Hcacock told Ryan that ACTA had 
been working with International Busi- 
ness Machines Coqj. to set up a uni- 
versal ticket card form and ticket con- 
trol system to be controlled by the 
prime agencies— who book space on re- 
quest of the sub-agents- Heacock asked 
that CAB study the proposed system 
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and decide whether it would satisfy the 
letter of the fair practices amendment. 

If not, lie urged that an exemption 
for the system be issued, recognizing 
that the Act’s intent is satisfied and 
that the technical violation is a neces- 
sary part of the nonsked industry's pe- 

Promising cooperation to clean up 
unethical agency practices, Heacock 
wrote that "it is planned that the Air 
Coach Transport Assn., as a ticket agent 
(although engaged almost exclusively in 
ticketing men in uniform), shall make 
conjplaints to the (CAB) Office of En- 
forcement against any or all other ticket 
agents engaged in ‘unfair or deceptive 
practices and unfair methods of com- 
petition or who are guilty of offering 
rebates or of overcharging the general 
public.’ ” 

Atlantic Airfreight 
Case Delay Forecast 

TIk trans-Atlantic airfreight case 
-which started in 1947 with applica- 
tions of Seaboard & Western and 
Transoeean .Airlines for cargo-only 
certificates-has only a 50-50 chance of 
decision in 1953. Civil Aeronautics 
Board has denied Seaboard's request 
for consideration of the case on the 
present record. 

So the case is now definitely slated 
for complete rehearing. It is broad- 
ened to include six applicants plus the 
two principal interveners opposing 
CAB issue of the new certificates-Pan 
American and TWA, 

The Board plans trial examiner 
hearing by Mar. I, 1953. But the 
Board mav not make that preliminary 
deadline. First exhibits ate due about 
New Year's Day, with rebuttal exhibits 
due 1 5 dass later. 

Applicants in the case are; Sea- 
board and Transocean— original appli- 
cants; European-American— third appli- 
cant. whose case was consolidated from 
another; and Flying Tiger I.ine, Trans 
Caribbean and Overseas National- 
new applicants since the case was 
opened tor rehearing. 

Flying Tiger Moves 

Fir ing Tiger I.ine has iiuwcd its New 
York area operations headquarters back 
to Newark Airport from its temporary 
location at Idlewild. The carrier set up 
headquarters at Idlewild following the 
shutdown of Nervark last winter. 

All Nerv York area flights will be 
centered at Nervark, but the carrier still 
is operating its Idicrvild shipping docks 
and those at 474 Tenth Ave. in New 
York. Flying Tiger will open a big 
maintenance and operations base at 
Westchester County Airport, N. Y., 
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EXPERIMENTAL 
TEST PILOT 


Our Flight Test Section has immediate opening for an 
experimental test pilot for the flight testing of high perform- 
ance fighter aircraft. Duties include carrying out all phases of 
experimental and engineering flight testing, including per- 
formance, power plant, stability and control, and contract 
demonstration testing. 

Applicant must have previous experience as an experi- 
mental test pilot or be a graduate of the U. S. Navy or U. S. 
Airforce Test Pilot Training School. Jet flight experience 
required: Formal engineering training desirable. 

If interested in further consideration for employment as a 
test pilot with this thirty-five year old designer and producer of 
U. S. Military aircraft, submit letter of application outlining 
flight experience and educational background to Engineering 
Personnel Section, Chance Vought Aircraft, P. O. Box 5907, 
Dallas, Texas. 

Chance Vought 
Aircraft 


Dallas, Texas 
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forge the KEY to America's fufure in the AIR 

take YOUR place . . . with GOODYEAR AIRCRAFT 

The continued and steady growth of established research and development protects 
presents a number of unusual opportunities for outstanding and experienced men. 

SCIENTISTS ENGINEERS DESIGNERS 


Positions are available in 
fields: 

* Electrical Systems 

* Circuit Analysis 

* Analog Computers 

* Servomechanisms 

* Test Equipment 


our organization for qualified personnel In the following 

• Structures * Stress Analysis 

• Aerodynamics • Flight Test 

• Applied Mathematics * Missile Design 

• Electronics • Dynamics 

• Physics * Microwaves 


Openings also exist for welding engineers, civil engineers, oitd meehankol engi- 
neers with experience in metals fabrication; and for personnel with ability and 
experience in technical editing, art, and motion pictures. 


Positions are availoble at several levels, and inquiries are also invited from recent 
graduates. Salories are based on educotion, ability, and experience. Liberal solory, 
vacation, insurance, and retirement plons are yours if you qualify. 


If YOU ore interested in a secure future, write, giving full detoils, to 
^ Mr. C. G. Jones, Salari^Personnel Deportment. 
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► Air Transit Services, a new Washing- 
ton, D. C., company which advances to 
airlines immediate full cash oir comple- 
tion of official military contract flights, 
at 1% fee, already has scrs'cd about 20 
lines. These include smaller scheduled 
airlines of ATA as well as members of 
ACTA and IMATA. Companv dis- 
counts the military receipt (transporta- 
tion request) with Aniericaii Security & 
Trust Co. 

► American Airlines and Continental 
have linked teletype systems to facilitate 
rescA'atious clearance on thtough-scA’icc 
interchange Houston-West Coast. 

► .Australian Notional Airways intends 
to purchase Blackburn Universal 
freighters in England to handle cargo 
loads of up to 26 tons. Bristol Freight- 
ers are now used by ANA who will re- 
ceive a government-guaranteed loan to 
reequip its fleet. 

► Butler .Air Transport, New South 
Wales, .Australia, airline, has taken 
delivery of its first Dlf Heron and, if 
satisfied, may decide to re-equip en- 
tirelv with Heron aircraft. In the mean- 
time it will use its DC- 3s, 

► California Eastern president Sam Sol- 
omon plans to visit fapan about the fint 
of the year to try to determine plans for 
certification of a trans-Pacific aitline. 
Cal Central has an operating contract 
svith Japan Internationa! World Air- 
ways, while Trjiisoccan lia.s one with 
Japan Air Lines, which holds the inside 
track because of its domestic certificate. 

► Civil .Aeronautics Administration Pro- 
totvpc Testing Committee is asking 
Sl.33fi.000 for fiscal 1954 operations— 
inostlv simulated jet transport opera- 
tion to forcc.ist ainsavs. airport require- 
ments and aircraft certification stand- 
ards. . . . CA.A jet-turbonrop evaluation 
team is made up of six West Coast and 
five Washington CA.A officials, since 
virtually all major transport manufac- 
turers .ire based on the West Coast. . . . 
CAA says 62 low-frcquencv (L/MF) ra- 
dio ranges will he subject to decommis- 
sioning orders after next June, because 
they will not be needed bv militair 
planes- One bv one. C.A.A will turn 
them off as regional chiefs decide the 
newer VHF facilities are adequate. 

► Civil Aeronautics Board will be with- 
c5ut a (three-man) quorum to make anv 
decisions Dec. 20 to about Jan- 2, and 
even this week is unlikelv to decide any 
controversial cases, as Chan Gurney is 
on vacation, leaving only Josh Lee, Jo- 


seph Adams and Chairman Oswald 
Ryan. Adams will be the only member 
in Washington between Christmas and 
New Year's Day. 

► KLM Royal Dutch AicUnes order for 
13 Super Connies includes four 94-seat 
''immigrant” coaches. Super Connie 
(Drcvfus-dosigned interiors suggested by 
Lockheed include 47-scat luxury, 59-63 
scat standard, and coaches of 94 scats 
with overseas relief crew or 99 for do- 
mestic scA'ice). 

► National Airlines starts its first dailv 
nonstop scAicc New York-Havana Jan. 
1 with DC-6s. 

► Pioneer Air Lines has a CAB show- 
cause order renewing its certification to 
SCAC New Mexico, on parts of which 
traffic is now averaging up to 15 passen- 
gers per flight. 

► Resort Airlines has doubled U.S. tour 
scA'ice to Guatemala and plans expan- 
sion into Columbia, Venezuela and 
PAA soon. 

►Scandinavian Airlines System success- 
fully completed its second trans-Arctic 
delivery flight of DC-6Bs from Los -An- 
geles to Europe— this time to Oslo. 

► Slick Airways h.is moved its Wash- 
ington terminal to larger quarters at 
Baltimore’s Airport. Company operates 
22 C-46s and 2 DC-6As, one of which 
will be sold upon delivery of a newer 
DC-6A replacement. 

► Southern Airways has a CAB show- 
cause order setting temporary mail pay 
at $1,800,671 for the year ended Sept. 
30 (equal to 54 cents a scheduled plane 
mile), and 62 cents a mile as the present 
temporary rate. 

► Tasman Empire Airways Ltd, is still 
thinking of extending its Tahiti flights 
to Honolulu but this will depend on 
which other airlines are going to operate 
on this route. Latest mentioned as 
interested in this route is Pan American. 

► I'rans-Australia Airlines, domestic 
government-owned airline, will fly on 
Australia-New Zealand routes. TAA’s 
S kjTnasters will operate charter flights 
troin bfelboume, Australia, to Christ- 
church, N. Z-. for Tasman Empire 
Aiavays Ltd., who find it impossible to 
take care of the heavy summer rush 
on this route. 

► Trans World Airlines 'round-the-world 
route suA’ey team was slated to arrive 
back in the U. S. Dec. 14. Bombav- 
I'okyo route application may be the 
forerunner of a FAVA request for a final 
Tokyo-San Francisco lin"k, some C.AB 
staffers believe. 


STRICTLY PERSONAL 


People 

Bin Klenke. ex-sales manager of Stinson, 
is with L. Maxson Corp.’s Switch di- 
vision . . . Bill Lear backs Babe Meigs as a 
candidate for Secretary of the Ait Force. 
Bill, incidentally, is enthusiastic over CAA’s 
certification of his new autopilot for airliners 
. . . Deac Lsnian has tubbed out that 
nmstaclie . . ( One aircraft company top 
executive suggests Thompson Products 
prexy, Fred Crawford, as Air Force Secre- 
tary. He’s got industry experience— no doubt 

dents arc banding together to boost CAA 
Administrator Chailie Horae. They're afraid 

\\>'hear1hat" hininy Dswlittle’s name'is'shli 
proiniiientls mentioned to replace Finlrtter 
. . . Kai-tcrFrarer says it's trying to get Air 
Force approval to release its cost figures at 
Willow Run, but so far no success . . . 
K. T. Keller, boss of the Defense Depart- 
ment’s Office of Guided Missiles, took Larry 
Bell on his niost recent mspection tour of 

only member of the party outside of Kellet’s 
oum staff . , . Arthur Godfrey was the chief 
speaker at American Legion Post 501's an- 
nual banquet in New York tbe other night. 
It was the first such gathering to which the 
ladies were invited; jokes were tamer . . . 
That eminent Strictly Personal author. 
Doktor Von Flugen, has deserted CAA. 
along with many other capable engineers, 
and has remmed to Blizzatdy California to 

youngest children are recovering from light 
attach of polio. We still get inquiries from 
readers, asking when the Doktor will resume 
his scholarly writings for this column. Soon, 


Seniority, Sex & Salary 
TWA’s Capt. Dave Kuhn wrot 
the ALFA Ait Line Pilot, titled. ' 

Sex & Salary”— 

"With sex, it's the end result that count 
Most pilots fancy themselves as great lover 
The facts reveal many di . .. 

'■ e of thought. ‘ ' 
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"Pilots approach sv 

manner they execute an ILS approach— fast 
md by the book. Being victims of habit. 
trying to conform to schedule . . 


they 


Grandstand Observer . . . Ex-presIdent of 
TWA, Jack Frye, has established a trophy 
to be given as an annual award to the U. $. 
certificated airline flying the fastest sched- 
uled flight. Jack, who has been head of 
General Aniline & Dye, may be looking 
toward aviation again, some folks think . . . 
Reshuffling of key jobs in Navy’s Bu.Aer find.s 
Rear Adm. Lloyd Harrison, widely known in 
the aircraft industry for his work in materiel, 
taking over as deputy to Rear Adm. T. S. 
Comte. Bureau chief. Harrison succeeds 
'Rear Adm. Theodore C. Lonnequest, who 
becomes the BuAet general representative 
for the midwest states with HQ at Dayton. 
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EDITORIAL 


The Complexity Problem V 

Bv Brig. Gen. Leigliton I. Davis 

Ceil. Da' is prepared tJiis address for delivers' Ixifore tJie 
Cievclaiid-Alrroii Secfioii of the Institute of the Aeronautical 
Sciences, with the title, ’"i'he Weapons Ss'stems Concept.” 
It is the most recent official comment from the V, S. Air 
I'crcc's .'\ir Research & Deielopment Coniinand on the 
vita) .siih/ect of aircraft complexity. Gen. Davis is Director 
of Annarnent in the Office of the Deputv tor Dcielopment 
of ARDC, 

(Second Ilf Two Installments) 

Tlie third term, the probabilih’ of hitting, may be tlie 
margin of over-all performance that accounts for the success 
of the F-86 over the MiG. If so, tliesc day-fighter engage- 
ments arc proof of the soundness of out weapons system 
coiiccpf-the\' are the measure of the payoff for balanced 

One significant difference between the enemy "weapons 
.svstem” represented by tire MiG-1 3 and its cannon, and the 
K-S6 and its machine guns, is tlie U. S. use of a fire control 
system for aiming tlic guns. The F-S6 has a small automatic 
radar that automatically measures range to the target and 
continuously furnishes this information to the computing 
svstem. Gvroscopcs measure tlie rate of turning of the 
aircraft (wfiich is a measure of the relative speed of tlic 
aircraft and the angles imolved), and the system auto- 
matically computes the lead .ingle. In addition, it provides 
an indication of tlic size and direction of lead. 

After the pilot has found an enemy, he must close to the 
effective range of Iris guns, "track” the enemy on the target, 
then fire tlie guns. 

Hitting a moi ing target is vcir difficult, as anyone who 
lias shot at a jack rabbit from a moving eat \nll know. Jet 
airplanes arc very small and tlie time available to aim is only 
a matter of sccond.s. Tliev- enter combat at ten miles per 
minute and break away in circles wbicli may carry lliem nut 
of siglit of each other. The enemy twists and turns and 
divc.s and zooms in maneuvers which test tlic stamina of the 
pilots to withstand the accelerations. In this combat, no 
Iniman being has the sensory c.ipibility to measure the 
cncniv speed, the range, and the angles involved. If lit 
did have the exact data rcvjuircd, tlic time available is too 
sliort to make even the simplest calculation. Even though 
tlic |3ilot inav stem to be directly beliind his target, the 
motion of the two airplanes turning in space will cause tlie 
bullets to mi.ss the target. 'I'hcrcfotc, to strengthen tliis 
part of the "weapons system” tc-ain, the Air Force has 
adopted electronic and gyroscopic equipment to liclp the 
pilot. This equipment weighs 85 pounds for the radar and 
120 pounds for the computer and optics. Tliat vveieht is 
.about 2% of tlic total aircraft weight and rc|5tesciits about 
4% of the total cost. Wc liavc enough data frtim pilots’ 
reports and combat film to prove that it is an im|)ortaut 
f.ictor in the over-all etfectiveness of tire F-Sfi. 

Now. what arc we in the Air Force doing about "com- 
plexity?" 

You know, and I know, that we cannot win any future 
all-out war solely witlr numbers of people and with quantities 
of equipment, ^^'c cannot match the manpower of a 


E oteiitial enemy. \Vc must have better equipment manned 
y fewer bodies. 

Incidcntallv, when wc speak of complexity, some people 
have the idea that our research and development program 
delavs the production schedule. 'I'his is not necessarily cor- 
rect.’ Once the aircraft or equipment manufacturers have 
undertaken large-scale production for the purpose of equip- 
ping our using forces, the production schedules must and 
will be protected from delay or disruption due to umicces- 
sary or inadequately considered design changes. 

i'he initial rate of production of new aircraft or equipment 
will be held to that minimum rate required to produce 
adequate quantities of the article for CTigincering, func- 
tional, and suitability testing. Once the testing program 
lias demonstrated the final aircraft or equipment configura- 
tion suitable for issue to the using agencies, the rate of 
production will be increased to the level needed to meet 
inventory requirements. 

Now, how do we accomplish this action? 

TTiere are two major commands in the U. S. Air Force 
directlv concerned with quality and quantity. These two 
commands— the Air Research and Development Command 
,ind the Air Materiel Command— work as a team. To secure 
adequate quantities of aircraft and equipment of the highest 
qualitv, it is neccssaiy for those primarily concerned with 
qualitv and those primarily concerned with quantity to 
constitute working teams during the entire life of aircraft 
or equipment. 

Throughout the period when the article is being designed 
and the initial quantity of test items is being produced and 
tested, the designated represcnf.itive of the Air Research 
and Development Command will act as "team captain.” 
Specificallv, the Air Research and Development Command 
will insure that those configuration changes essential to 
render the article meclianically satisfactory, capable of 
accomplishiui its mission, and safe to operate, are incor- 
porated into the design. 

In a similar manner, during this period the Air Materiel 
Coiniiund will insure that those changes requited for effi- 
cient production and case of maintenance arc incorporated 
into the design. 

■After a decision lias been made to produce the article in 
quantitv for inventory purposes and tiie development tests 
arc well under wav, the "team captaincy” normally will he 
transferred to the designated representative of the Air 
Materiel Command. 

That is the way vve are operating in the Air Force. 

In conclusion, I would like to sum up my arguments as 
follows: 

’nie trend in modem military aircraft is toward larger, 
more cimiplcx systems. 

Tlie size is determined by range requirements and propul- 
sive efficiency. Tlie Breguet formula expresses this dc- 
Ijendcncc. 

"Complcxitv" is a by-product of the impact of the atomic 
bomb. The iiictease in the power of the offensive shifts the 
emphasis from quantity to quality. Our strategic systems 
must be able to deliver the goods. Our defensive svstems 
must be able to cope with enemy attacks delivered under any 
weather conditions, and with the speed of automatic opera- 

The net result is a ‘hveapons system." If balance is pre- 
served, it will be an optimum system. 
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HIIRVEY 

/mluminum 


Tough, because they're homogenized” . . . ready, because they're 
produced by Harvey. 

To keep America firsl in the air, vital wing spars, beams, hinge sec- 
tions - where pressures arc greatest - must be able to lake it, or else. 
Every single piece of aluminum leaving our plant has been prc-iough- 
ened by Harvey’s own homogenizing process. 

Making the most 0 / aluminum jor indiisiry is no mere slogan at 
Harvey, it's a day-to-day challenge. If problems involving the applica- 
.iluminum extrusions to your supersonic and other type air- 
seem insoluble, lake them to Harvey where we offer you the 
experienced and understanding counsel of our expert staff of metal- 
lurgists and re.scarch specialists. A Harvey Field Engineer is as near 
as your telephone. Call him today. 



Cutting Costs 
instead of 
Chips 


C '^E.XKKAL Motors engineers have come up witli 
y a new and extremely siinple way of making 
turbine engine compressor lilades tliat promises 
to sa\e our country millions of dollars in man* 
liours. plant facilities, tools and critical materials. 

Th is new method, developed by Delco-Remy 
I)i\ision in cooperation with Allison, is a cold- 
forming process that l^rings the projected cost 
down to a fraction of the present average cost 
of blades. 

The full importance of this development in terms 
of our national economy is pointed up by the 
fact that a single jet engine may use as many as 
6,000 blades. 

Under blade-making methods now widely in use, 
excess stock is cut and machined away after higli- 
alloy steel, rich in critical material, is forged or 
cast into the l)lade form. Delco-Remy, which has 
a world-wide reputation as an efficient mass pro- 
ducer of intricate automotive equipment, had 
learned how to cold-form metal by actually 
pushing it into shape, rather than cutting it. 

In this way, nearly all of the material goes into 
the finished j^roduct and there is very little scrap 
from the manufacturing process. Delco-Remy 
engineers, in collaboration with Allison, adapted 
this method to blade processing. Blades made in 
this manner are rolled from cold flat strip stock 
witli no chips to cut— thus saving valuable time 
in manufacture, as well as large quantities of 
precious material. 

Blades produced by this process have been tested 
by Allison in T40 engines and their endurance 
characteristics have proved comparable to stand- 
ard forged blades and to cast blades. 

Developments like this help to explain why 
Allison turbine engines are produced at lower 


cost per pound of weight and per pound of thrust 
than any other turbine engines in the world. 

And they offer further proof that Allison 
does make good use of its opportunity to draw 
on the special skills and experience of the 
entire General Motors organization — including 
the famed GM Technical Center in Detroit. 
This backing, plus its own vast engineering 
resources, provides Allison with unequaled 
facilities for truly advanced accomplishment in 
better — and less costly— gas 
turbine engines. 


World's most experienced designer and builder of aircraft turbine engines 
J3 5 and J7 I Axi a I , J3 3 Cenfr/fuga/Turbo-JeJ Engines, T38 and T40 Turbo-Prop Engines 



